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PREFACE  TO  THE  SEOOIID  AMERICAN  EDmOlT. 


Tbb  dentiaad  for  a  eeoond  edition  of  my  tranalatioii 
of  Dr.  MeyeT^s  excellent  treatise,  bas  enabled  me  to  make 

eeveral  corrections  in  the  typography,  and  to  call  atten- 
tion to  certaiu  improved  forms  of  electrical  apparatus 
for  medical  nae. 

William  A.  Hamkohd. 

162  Wssr  S4Tn  St.,  Nbw  York,  Seplmtber  20,  1871. 
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PREFACE  TO  THE  FIRST  AMERICAN  EDITIOir. 


Tbv  belief  that  Dr.  Morits  Meyer'a  Treatifle  on  Elec- 
tricity in  its  Icelatioii.s  to  Practical  Medicine  was  the  best 
which  had  vet  appeared  on  the  subject,  must  be  my  excuse 
for  presenting  it  in  an  English  dress  to  the  Medical  Fro- 
fBBtaxm  of  America  and  Great  Britain. 

I  liad  intended  adding  lai^lj  to  ity  bat  attentm  pem- 
iBal  convinoed  me  that,  by  so  doing,  I  wonld  only  enlarge 
the  volume,  without  giving  it  a  corresponding  increaiie  in 
value.  I  have,  therefore,  retrained  from  the  citation  of 
caaee  from  my  own  practice,  except  in  a  few  instanccB ;  or 
from  adding  mneh  other  matter,  except  nnder  the  head  of 
In&ntile  ParalyBia,  which  anbject,  it  appeared  to  me^  had 
not  been  anffidoitlj  eonaidered  bj  the  author. 
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PREFACE  TO  THE  THIRD  GERMAN  EDmON. 


Fbom  the  publication  of  the  second  edition  of  this  book 

to  the  present  time,  has  proved  to  he  anotlier  important 
period  in  tlie  lii^tory  of  electro-therapeutics.  Tlic  great 
©vent  has  heen  the  reception  of  the  constant  current  into 
medical  practice  generally.  True,  the  founder  of  this  mode 
of  treatment,  Bobert  Itemak,  ha8|  during  this  period,  been 
taken  from  his  place  among  the  lining,  while  valiantly  con- 
teiiding  for  the  correctness  and  the  recognition  of  las  theo- 
ries. Dut  Liis  unexpected  death  and  the  involuntary  termi- 
nation of  his  hrilliant  lahors  led,  perhaps,  to  a  more  candid 
examination  of  his  assertionB,  and  to  an  earlier  acknowledge 
ment  of  their  correctness,  than  would  have  been  the  case 
had  he  lived.  This  intimation  might  be  so  constmed  as  to 
mean,  that  t  ithcr  mental  ai^athy,  jealou>v,  or  perversity, 
prompted  the  partisans  of  the  interiuitting  current  to  oppose 
the  constant  currcTit ;  this  reproach,  however,  may  be  em- 
phatically denied.  It  was  not  the  constant  current  as  such, 
but  the  manner  in  which  Bemak — especially  at  the  begin- 
ning  of  his  career  as  practitioner — denied  that  the  inter- 
mitted current  posjiessed  any  tlnTapentical  \  aluo  whatever, 
that  made  of  natural  allies  un willing  opponents. 


X  PBSFAOS  TO  THE  THIRD  EDITION. 

I  liope  that  tlie  present  voliiine,  wliile  it  recognizes,  on 
the  one  hand,  the  snpeiiority  of  the  constant  oozrent  in  cer- 
tain directionB,  on  the  other  it  aids  fhe  interrupted  cnrrent 
to  recover  its  full  and  well-fonnded  rights,  of  which  it  has 

of  late  been  deprived  by  a  sort  of  disting^uished  and  un- 
merited di^Uuot,  ;md  tliat  it  advances  the  true  object  of 
therapeutics  in  Becoring  to  the  greatest  possible  naxnbei'  of 
the  afflicted  either  a  radical  core,  or,  at  least,  some  relief. 
Then,  we  must  not  forget  that  the  intermpted  cnrrent  is 
to-day  the  common  property  of  the  profession,  while  the 
constant  ciirroiit  will,  pciliaps,  never  come  into  so  general 
use.  At  all  events,  it  has  thus  far  comparatively  few  advo- 
cates, and  these  are  found  only  in  the  larger  cities. 

A  retrospective  glance  at  the  progress  made  in  electro- 
therapeutics, especially  during  the  last  few  years,  is  in  the 
highest  degree  encouragiiiLr.  The  possibility  of  the  constant 
current  acting  on  the  hriiin  or  sjunal  marrow — which  has 
been  until  late  so  generally  doubted — tlie  electrotonic  action 
of  the  constant  current  on  the  living,  the  galvanic  irritation 
of  the  sympathetic  nerve,  etc.,  have  heen  stricken  from  the 
list  of  hypotheses,  and  elevated  to  places  among  scientific 
facts.  In  surgery,  the  electro -chemical  action  begins  to 
attract  more  atti  ntion.  It  is  now  being  used  not  only  in 
cases  of  varices  and  aneurisms,  but  also  in  the  treatment  of 
strictuTSB,  tumors,  etc  In  regard  to  obstetrics,  we  would 
repeat  the  wish  expressed  on  a  former  occasion — that  more 
extended  experiments  may  be  made  by  our  honored  col- 
leagues, especially  by  those  who  have  charge  of  our  public 
hospitals. 

Da.  Mosnz  Metes. 

jPnuH,  JfonA  29,  ISftS. 
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ELEOTRIOITY 

BELATIONS  TO  PBAOTIOAL  MEDICINE. 


FIRST  SECTION. 

HISTOBIOAL  SKBTOH  OF  THE  APPUCATI0N8  Of  BLBOTRICITT  IX 

HBDICINB. 

The  history  of  elfictrO'therapeatios  is  tlie  history  of  doo- 
tricity.  Every  advance  etep  in  the  field  of  the  latter  hag 
been  qnieUy  followed  by  an  endeavor^  on  the  part  of  the 
medieal  pvoteion,  to  tnm  the  new  diaoovery  to  practical 
acoonnt. 

The  hiatoiy  of  electro-therapcutioB  may  be  divided  into 
three  perioda.  The  first  dates  back  some  two  thousand  yean 
into  the  dim  past,  beginning  mlQx  our  primitive  knowledge 
of  electricity,  the  electricity  of  the  raja  torpedo — fi>r  ns  a 
loDg  and  nnfrnitfol  period — ^and  ends  with  the  therapentical 
nse  of  the  electrical  machine  and  Leyden  jar.  The  second 
is  comprised  within  the  years  1789,  the  date  of  the  discovery 
of  contact  electricity,  and  1831,  the  year  in  which  induction 
electricity  was  discovered.  The  third  extends  from  the  latter 
date  to  the  present  day. 

Of  the  first  period  only  a  few  isolated  facts  are  known. 
The  ancients  often  ate  of  the  flesh  of  the  raja  torpedo  on 
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aooonnt  of  its  eorative  propertaes.  A  thousand  yean  ago, 
the  native  women  of  Weet  Afiriea  put  th«ur  nek  children 
into  a  hole  filled  with  water,  in  which  there  were  some  of 
these  fish.  ScriboniuB  Largus,  a  physician  who  lived  at  the 
time  of  the  Emperor  Tiberius,  is  known  to  have  done  some- 
thing similar  for  the  core  of  gont.  Plinj  also  mentions 
electricity  as  a  remedy,  and  IKoseoridee  records  an  electrical 
cure  of  prolapsus  ani  So  much  for  the  Listorical,  or  rather 
the  mythical,  data  of  this  period. 

It  was  not  nntil  the  middle  of  the  eighteenth  century — 
afler  the  discovery  of  the  electric  machine  and  of  the  Ley  den 
jar^that  modem  practitionerB  began  to  experiment  with  the 
new  remedy.  Among  these  we  have  the  Germans  Eratsen- 
stein,  who  used  fiiction-electricity  with  success  ibr  a  para* 
lyzcd  finger,  and  De  Haen,  under  whose  direction  eiqperi- 
ments  were  made  in  the  Vienna  Hospital,  and  the  French- 
men  Jallabert,  Sigand  de  la  Fond,  Bertholon,  and  finally, 
Manduyt,  who  are  especially  worthy  of  notice.  The  last- 
named,  by  his  masterly  report  to  the  Sooi^t^  Koyale  de 
M^deciue,  1773,  made  his  colleagues  enthusiastic  partisans 
of  the  new  method  of  treatment.  Thus  manifold  uses  were 
made  of  electricity — as,  electric  baths,  electric  streams,  elec- 
tric inhalation,  or  electric  sparks  or  shocks,  in  which  latter 
a  powerful  irritant  for  impaired  ner\'0U8  sensibility  was 
recognized.  Cavallo  collected  the  varied  observations  in  his 
"Essay  on  the  Theory  and  Practice  of  Medical  Electricity,'* 
London,  1780.  lie  found  electricity  efficacious  in  paralysis 
of  the  muscles,  inijuiired  vision  or  hearing,  chorea,  epilepsy, 
chronic  rlieniiiutisiti,  serofuloiu^  enlar<xoment  of  the  glands, 
tape-worm,  utkI  especially  as  a  nicans  <>t"  roanimatin;::  tlie  ap- 
parently (lead.  Soon,  Luwuver,  alter  the  failure  <>t'  many  a 
hope,  and  after  the  discovery  of  an  incomparahly  more 
abundant  source  of  electricity  in  gulvaiii>m,  hnd  attracted  the 
attentiuu  ui'  the  learned  world,  thry  turned  tlieir  back^  on 
the  electric  machine  and  Leyden  jai,  in  order  to  employ  the 
new  panacea  with  still  more  sanguine  expectations. 
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Let  us  glance,  for  a  moment,  at  the  therapeutical  applica- 
tion of  the  magnet,  which  we  could  not  well  pa86  unnoticed. 
Although  its  power  was  nut  unknown  the  ancients,  it 
was  not  until  the  middle  ages  that  the  attention  of  the  phy- 
sician wa>  ])art it  ularly  directed  to  it.  Paracelsus,  especially, 
rcconimended  it  "  :i.s  a  remedy  which  possessed  such  myste- 
rious properties,  tliat  one,  witliout  it,  could  accomplish  noth- 
ing, and,  further,  it  was  an  agent  excellent  in  the  hands 
of  the  medical  inquirer,  that  none  could  he  found,  fur  or 
near,  of  which  so  much  could  be  said."  The  results,  how- 
ever, were  very  insignificant  Inng  as  the  feeble  action  of 
the  IcKidstone  only  was  at  coniuiund;  tliese  were  rendered 
more  iuiport.ant  about  the  middle  of  the  last  century  by  the 
preparation  and  use  of  artiticial  magnets,  particularly  by 
those  of  Maximilian  Ilell,  of  Vienna. 

After  Galvani,  in  1780,  discovered  contact  electricity,  and 
had  found  that,  by  touching  an  exposed  nerve  or  muscle  with 
two  connected  mctak,  convulsive  contractions  are  pnxluced, 
which,  however,  immediately  disappear,  when  the  connec- 
tion ijs  broken,  he  conclude(l  that  there  niuat  be  present  in 
animali=;  an  electric  fluid  upon  which  all  muscular  action  de- 
pends. To  this  fluid  he  gave  the  name  Animal  Electricity, 
and  «o.  in  appearance,  prematurely  made  an  assertion,  the 
correctness  of  whieh,  after  long  battling,  ha>  recently  been 
recognized.  Alexander  Volta  opposed  this  tlieory,  and 
siiDwed  that  the  metals  uecp«sary  to  the  production  of 
thin  phenomenon  niuot  be  heterogeneous;  that  it,  on  the 
contrary,  was  not  necessary  to  bring  the  nerve  and  muscle 
into  contact  with  both  metals,  but  that  the  siinultaneous 
contact  of  two  points  of  a  jwvvv  or  muscle  wa«  sufficient  to 
produce  the  phenomenon.  Through  the  construction  of  tlie 
pile  that  l)ears  his  name,  he  at  the  same  time  liecame  tlio 
originator  of  the  present  system  of  galvanism  and  of  the 
discoveries  that  are  the  pride  of  our  century.  But  Yolta,  as 
well  as  Valli,  still  contendL-d  that  the  nervc-tluid  was  ck-ctric 
in  its  nature,  and  only  by  contact  with  different  metala  could 
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be  pnt  in  motion;  while  Beil,  Gien,  Fontana,  and  others, 
denied  the  existence  of  animaJ  electricity^  and  eaw  in  the 
electricity  generated  by  different  metals  an  iixitant  for  the 
Bensitive  mnBcalar  fibres. 

In  1Y97  Hnmboldt  published  his  celebrated  wor^  In 
which  he  showed  the  power  of  galvanism  to  effect  an 
immediate  change  in  the  secretions^  studied  the  action  of 
galvanism  on  tiie  nerves  and  muscles,  and  demonstrated  the 
dep^denoe  of  nenrons  sensibility  on  external  circumstances, 
such  as  muscular  exertion,  diseased  conditions,  etc.,  and  thus 
gave  to  science  the  results  of  his  experiments  with  a  power 
which,  since  then,  has  played  so  important  a  part  In  physi- 
ology. In  the  mean  thne  Talli  propoeed  electricity  as  a 
test  in  cases  of  apparent  death.  Hufeland  and  Sommering 
designated  the  phrenic  nerve  as  the-  one  best  adapted  to  the 
use  of  galvanism  as  a  means  of  resuscitation.  Pfaff,  Beil, 
Humboldt,  and  others,  recommended  contact  dectricity  as 
especially  efficacious  in  cases  of  paralysis  of  certain  organs. 
Until  now,  however,  the  experiments  had  been  made  only 
with  certain  chain-connections.  But  when  Volta's  pile,  con- 
structed in  1800,  attracted  the  more  general  attention  of  the 
profession  with  its  magnificent  revelations,  Loder,  in  Jena, 
assisted  by  Bischoff  and  Lichtenstein,  Grapengiesser  and 
Hers,  in  Berlin,  and  the  me'licul  scliool  under  the  direction 
of  Ilaller,  in  l*:»ri>,  resorted  to  it  in  cases  <  »f  paralysis  of  the 
extremities  and  tlie  nerves  of  sense.  At  the  sume  time, 
Professor  Schauh,  in  Oassel,  and  Kschke,  director  of  the  In- 
stitution for  the  I)e;if  and  Dunil)  iu  J>erlin,  euiploved  it  in 
cases  of  inijjaired  liearing  and  of  deaf  mutes;  uud  Aldiiii 
and  Bichat  were  the  fii'st  to  experiment  on  the  bodies  of 
those  who  had  been  executed  (1802 1.  In  general,  i^alvanism 
liad  p-eater  dithcnhies  to  contend  against  in  Italy  and 
France  than  in  Germany.  Nevertlieless,  in  Italy,  according 
to  the  observations  of  Gentili  and  Palazzi,  isolated  cases  of 

'  Vorsuoh  iibcr  die  gerelzto  Moskel-  uad  Nerrenfaaer,  etc  Band  i. 
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tnelaiicholj  were  cured  by  the  new  remedy.  It,  liowewy 
fiequently  fiuled.  This  vaB  doe,  m  a  great  meaaore^  to  a 
want  of  d]flcrimuiati<ni  on  the  part  of  the  practitioner,  to 
the  incompleteneBB  of  the  apparatus,  and  to  other  canses. 

In  consequence  of  £hese  fdlnres,  the  scientifically-educated 
physicians  were  slow  to  recognize  galvanism  as  a  therapen- 
tical  agent,  and  as  a  natural  sequence,  it  fell  into  the  hands 
of  charlatans,  who  hawked  the  pile  of  Yolta  in  the  market- 
places as  a  panacea  for  every  imaginary  ailing.  With  it 
they  pretended  to  make  the  blind  to  see,  the  deaf  to  hear, 
and  the  lame  to  walk.  Mesmerism  also— which  made  its 
appearance  about  this  time,  and  spread  rapidly  through 
France  and  Qermanj,  finding  adherents  even  among  physi- 
cians, Hufeland,  Wolfart,  Kluge,  and  others — contributed  to 
deter  the  profession  from  studying  electricity  with  the  view 
c£  turning  it  to  practical  account,  and  to  confuBe  the  pe<  pie 
in  their  conceptions  of  magnetism  and  eleetrici^ — so  that, 
at  last,  mineral  and  animal  magnetism,  talismans,  amulets, 
diarms,  and  sympathetic  cures  wese  all  placed  in  the  same 
category.  Thus  faith  was  lost,  not  only  in  the  miraculous, 
but  also  in  the  healing  powers  of  electricity,  and  we  haye  in 
this  period  only  a  few  names  to  mention  which  are  of  any 
importance  in  its  history.  To  these  belong  Q,  F.  Most,* 
Sarlandi4re,  who,  by  the  adoption  of  acupimcture,  rendered 
the  action  of  electricity  on  the  deeper  organs  possible,  and 
Magendie,  who,  by  the  authority  of  his*  name,  sustained  the 
waning  confidence  in  this  remedy. 

With  Faraday's  discovery  of  induction  electricity  began 
a  new  era  in  its  application  to  medicine.  In  1838Pixii  con- 
structed the  first  magneto^lectric  rotary  machine,  to  which, 
later,  Saxton,  Keil,  Ettingliausen,  and  Stohrer  made  im- 
portant improvements.  As  the  high  price  of  this  apparatus 
prevented  its  general  use,  Aldini,  Neef,  Wagcner,  Kauch, 
and  others  constructed  cheaper  Volta-electric  madiines, 

'  fiM-r  die  grosscn  Ueilirirkaiigen  rles  in  imsem  Tigem  mit  Unceeht  ver* 
oaclUa*aigteii  GalTAiibmus.  Lilneburg,  1823. 
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which  Dnchenne,  Du  Boia-Bejmond,  and  Stohrer  considoiu 
ably  improved.  Physicians,  naturaliflts,  and  phy Biologists 
now  devoted  tlitinselves  with  equal  ardor  to  electricity. 
Marshall  Hall,  Goldint;  I^rd,  Stokes,  Phillips,  GraYes,  Dono- 
van, among  the  fingliah — Foiflfleuille,  P6trequin,  Ar:ti>8ony 
Duchenne,  A.  T?ecquerel,  etc.,  among  the  French — and  Weber, 
Froriep,  Schuli,  Ileidenreicli,  Richter,  Moritz  Meyer,  ScbnLs^ 
Erdrnan,  Baierlacher,  Eckhard,  Kcruak,  Ilildenhajny  A. 
Fick)  Ziemssen,  Althaos,  Rosenthal,  Benedict,  JBVommliold, 
etc,  among  the  Germans. 

Pravaz  was  the  first  to  eonceiye  the  idea  of  coring  anea- 
rism  bj  galTano-punctnre,  Listrai  t]ic  first  to  test  the  method 
on  the  hnman  subject,  and  Oinisilli  the  first  who  succeeded. 
Bertaui  and  Milani  made  use  of  electricity  in  varices,  while 
Bedford,  Simpson,  Frank,  and  others  used  it  in  obstetrics. 

Knconraged  by  Davy's  and  Ritter's  observations  relative 
to  the  influence  of  large  plate  voltaic  cells  in  producing  hca^ 
Crussel,  Marshall,  Middeldor})f,  Alpb.  Ajnussat,  Zsigmondy, 
Schnh,  etc.,  made  use  of  the  platinum  wire  loop  aa  a  cau- 
terizing apparatus  for  surgical  purposes. 

After  Nicholson  and  Carlisle,  through  the  voltaic  pile, 
had  decomjxised  water  and  Davy  the  alkalies,  here  and  there 
was  to  be  found  a  physician  who  made  use  of  the  chemical 
action  of  electricity  for  physiological  and  therapeutical  pur- 
poses. Ileidenreich,  with  the  pile,  decomposed  the  bloody 
Provost,  Dumas,  and  Bence  Jcues  calcareon?  de|!Ortits  in  the 
bladder — Crussel,  Colley,  WiUebrand,  and  WtlU  used  it  in 
ca-ses  of  malignant  tumors  and  ulcers — Fubre-Palaprat, 
Orioli,  etc.,  endeavored  to  introduce  medicines  into  a  part  of 
the  human  body  ;  and,  finally,  Yerqn^  ^oey>  tuid  Meding 
to  remove  metals  from  tin-  organism. 

Besides  the  advances  in  theropcntics  thus  made  tlnongh 
electricity  in  the  broad  fields  of  medicine,  surgery,  and  ob- 
stetrics^ owing  chiefly  to  the  researches  ot  Hall,  Duchenne, 
Myer,  and  Benedict,  the  new  agent  was  made  serviceable  in 
other  ways.  Thus  Dnchenne,  by  perfecting  the  necessary  ap- 
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paratuB,  as  well  as  by  an  improved  (localized)  application  of 
the  inductive  currant,  succeeded  in  Introducing  electricity 
into  medicine  as  an  important  diagnostie  aid.  During  the 
last  decade,  Kemak  endeavored  to  Lccome  more  thoroughly 
acquainted  witli  the  physiological  dilferenoe  in  the  action  of 
the  constant  and  interrupted  electric  currents,  to  assign  the 
diseases  of  the  muscles  and  nerves  almost  exclusively  to  the 
former,  and  to  extend  its  efficacy  to  the  treatment  of  cerebral 
and  spinal  affections. 

His  ol)^^ervations  in  this  field  are  recorded  in  his  treat* 
ise  "Ti  Galvano-therapeutics,  and  in  a  little  brochure,  as 
valuable  as  it  is  small,'  which  he  published  a  short  time 
before  his  death,  and  left  as  a  sacred  inlientanoe  to 
el^tro- therapeutists.  Extravagant  as  Bemak  often  was 
in  his  opinions,  unjust  as  he  often  was  relative  to  the 
claims  of  the  interrupted  current  (which  no  electro-thera- 
peutist can  do  without,  and  to  which  many  owe  their  great- 
est successes),  and,  finally,  prone  as  he  was  to  draw  the  least 
fiiTorable  conclusions  as  to  the  extent  of  its  efficacy  from  one 
or  a  few  cures,  still  those  who  had  an  opportunity  to  closely 
notice  his  brilliant  services  must  indorse  the  words  of  Graefe,' 
that  "  Remak,  by  introducing  the  constant  current  into  the 
practice  of  medicine,  enriched  it  with  an  invaluable  treasure, 
who?e  aid,  in  numerous  otherwise  incurable  cas^,  is  incalcu- 
lable." It  becomes  Bemak^s  successors  to  test  his  observations 
without  prejudice,  to  separate  the  many  kernels  from  the  chaff, 
and  to  circumscribe  within  proper  limits  the  immoderately 
large  field  oTer  which  tlie  application  of  electricity  has  extend* 
ed.  At  the  same  time,  they  should  condemn  none  of  his  asser- 
tions without  proper  investigation,  as  he  was  one  of  those  bril- 
liant geniuses  who  o^n  instinctively  discover  the  right,  and 
in  whose  eztrayagant  expressions  there  is  always  a  healthy 
geim  and  more  or  less  truth.  Besides,  the  application  of  the 

'  Application  «lu  CouraQt  eou^taul.  au  Traiteuieot  den  Nevro^ea,  etc.  i'arU : 
BiOfitoiL  ISSO. 

t  Bar.  XUn.  WoehenMbiift,  186S,  p.  499. 
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constant  currant,  wbich  Bamak  intiodnoed  into  practical 
medicine,  at  a  time  when  the  incompletenesa  of  the  galvanic 
elementa  rendered  a  daily  deansing  of  the  jiMitteryneoeaaaij, 
ia  to-day— thanks  to  the  improvementa  of  Meidinger,  Smee^ 
Stohier,  and,  abore  all,  of  Siemens  and  Halske  in  tlie  quality 
of  the  elementB,  for  the  purposes  of  telegraphy— attended 
with  far  less  difficulty,  although  a  convenient,  transportable 
battery  still  remains  a  great  necessity. 

In  conclusion,  we  must  also  refer  to  those  who  have  en- 
deavored to  establish  the  laws  that  govern  the  electrictd  cur- 
rents of  the  various  animal  tissues  and  organs — a  Ritter, 
Pftff,  Nobili,  Hatteuoci,  etc — ^with  the  aid  of  whose  xe- 
searehes  Du  Bois-Beymond  waa  enabled  to  give  to  so-called 
animal  electridty  a  scientific  basis,  to  discover  the  laws  that 
govern  the  muscular  and  nervous  currents,  and  establish  the 
influence,  on  the  latter,  of  external  electrical  currents. 
Adopting  as  a  basis  these  researches,  which  Dn  Bois-Eey- 
mond  published  in  his  work,*  lus  pupils  Pfltiger,  Heiden- 
hayn,  J.  Bosenthsl,  Y.  Betaold  and  others  continue  to  woilc 
on  with  restless  enthusiasm. 

'  UntenaoliaiigQn  iiber  tUeriMbe  Sleotiioitat. 
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OF  THE  AOnON  OF  llsR  BLBCIBIG  CUBSSHT  IK  CWE&AL, 

Electkicity  has  thus  far  been  employed  in  medicine,  as 
obtained  from  the  Bourees  of  friction,  contact,  and  induction, 

I.  FBIOnON  KLEOTBIOITT. 

If  we  nib  a  glafis  tube  lengthwiBe  with  a  woollen  doth 
or  with  a  piece  of  leather,  over  which  an  amalgam  of  qnick- 
sOver  and  zinc  or  tin  has  been  Bpread,  it  will  become  eleetiic, 
and,  provided  the  negative  electricity  generated  at  the  same 
time  is  properly  conducted  away,  it  will  ehare  its  electricity 
with  another  non-electric  body  Inronght  in  contact  with  it 
In  order  to  produce  friction-electricity,  we  use  either  an 
electrophoms,  whidi  in  a  long  time  produoea  but  little  eleo* 
trieity,  or  an  electric  machine.  With  the  latter  a  laige  quan- 
tity of  electricity  may  be  communicated  to  an  isolated  body 
b\  simple  contact.  The  sparks,  when  they  touch  the  sldUy 
cause  an  unpl^uaant  twitching  and  a  pridcing  sensation, 
and  produce  small  spots  not  unlike  the  bites  of  the  gnat,  and 
sometimes  little  blisters,  according  to  the  size  and  strength  of 
the  sparks.  The  skin,  at  the  same  tame^  is  reddened,  and 
the  sensibility  increased.'  The  action  does  not  extend  to  the 
subcutaneous  tissues,  and  is  hardly  capable  of  producing 
any  contraction  of  the  superftcial  muscles.  The  electricity 
of  the  electric  machine  has  been  applied  in  various  forms: 
as  electric  air-baths^  in  an  uninterrupted  electric  current,  as 
cAeetrie  baths,  electric  inhalation,  etc.,  but  all  these  methods 

I  Sundelin,  Aaleitung  zur  mcdiciu.  ABw«ndung  der  £l«ctricit&t  und  des 
Galvaniiusua.    Berlin,  1822,  p.  49. 
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belong  ratlier  to  the  history  of  electricity  tliuii  to  its  thera- 
peutical application,  with  which  we  are  here  especially  oc- 
cupied.* 

The  Leydcri  j;ir  [truducea  far  more  iiuportuut  phjsiolo<;i- 
cal  effects,  by  transmitting  a  larger  (|u:intity  of  electricity 
to  a  hHiiill  area  of  any  given  purtion  of  the  body.  If  we 
place  one  hand  «»n  the  button  and  tl^e  other  in  connection 
with  the  external  rim  uf  the  jar,  an  unpleasant  et)iivul>ive 
shock  is  produced.  If  the  jar  be  lightly  charged,  the  shuck 
is  felt  in  tin-  fore^arm ;  if  more  strongly,  it  is  felt  iu  the  upper 
arm;  if  still  mure  strungly,  the  .-Inx-k  cau>e?»  a  penetrating 
pain  in  the  breast.  The  action  extends  to  the  deeper  tissues, 
and  the  muscles  contract  po\yerfuIly.  If  the  button  of  tlie 
Leydcn  jar  he  brought  in  contact  with  a  nerve,  the  sensation 
of  a  contusion  k  produced,  an<l  a  numbness  follows.  If  the 
quantity  of  electricity  be  still  further  increa'^ed,  the  limb  fails, 
or  i)erlmps  even  tlie  body,  as  though  it  were  >truck  by  light- 
ning. Even  a  weak  buttery,  that  is,  a  connection  of  a  few 
small  jars,  is  sutHeient  to  kill  small  animals,  Hiieh  as  birds, 
rabbits,  etc.  :  more  powerful  batteries  kill  even  dogs,  or  as 
lightning,  men.  The  skin  of  the  part  in  contact  is  marked 
with  burnt  spot.-,  l»i  iiises.  and  turn  wounds.  After  death  no 
anatomical  injuries,  suthcient  to  account  fur  the  result,  are 
vi$il)le.  The  blood  iu  the  heart  aud  blood-vessels  is  not  co- 
agulated. 

In  accordance  with  the  aliove-mentioned  phenomena,  we 
may  consider  the  use  of  the  L<  vden  jar  indicated  in  cases 
where  an  irritant  is  wanted  fur  the  superficial  tissnei^. 
Where  deeper  action  is  necessary,  on  account  of  the  un- 
pleasant and  daiigerou-  com})lication  which  attends  its 
use,  it  should  not  bo  employed.   As,  however,  the  action 

'  The  English,  only  make  fix'quent  use  of  the  electric  machine  in  cases  where 
t  geoertl  irritation  ia  intended,  as  in  ohort^  rbeumathim,  and  h.viitorical  and 
Itad  ptmljda,  whea  ih»y  genenll j  let  ihe  tptrkfl  |mm  OTer  die  spioal  column. 
(Bee,  "On  th<>  Ydiieof  ctiicity  as  a  Bemedial  Agent,"  bjr  WUliMD  OnU; 
Ott7*a  Hospital  Reports,  Seoond  S«ri«B,  vol  ▼iiL,  put  i.,  p.  80, 
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on  the  snperficial  tisaueB  may  be  more  perfeetl j  obtftined  \>j 
galvanic  and  indnetive  electriGity,  to  which  we  shall  proceed 
to  give  our  attention,  die  Leyden  jar,  for  therapeutical  ptu> 
poeesy  has  Mien  into  disiiBe/ 

n.   CONTACT  ELECTTEIOITY  (gALVAXISM). 

Galvanic  electricity  is  generated  by  bringing  in  contact 
two  diseimilar  conductors,  whether  solids  or  tiiiid-,  or  by  the 
contact  of  metals  with  gases  or  fluids.  The  electricity  pro- 
dnced  by  the  contact  of  two  fluidg,  compared  with  that 
generated  by  the  contact  of  metals,  is  very  weak.  But, 
though  all  metals  are,  in  general,  good  eleotromot<  >^^,  obser- 
vation has  proved  that  in  this  particular  a  great  difference 
exbts  between  them.  Thus  zinc,  lead,  tin,  iron,  copper,  sil- 
ver, gold,  platina,  carbon,  form  a  series,  the  preceding  Lojy 
of  which,  in  contact  with  any  of  the  following,  is  electrically 
positive,  the  electric  anti^nism  increasing  in  a  direct  ratio 
to  the  distance  of  the  two  metals  from  each  other  in  the 
series.  Thus  a  zmc*carbon  of  a  zinc-platina  connection, 
particularly  when  diluted  sulphuric  or  nitric  acid,  or  a 
solution  of  chloride  of  ammonium  or  common  salt,  ia  used 
as  an  intermediate  conductor,  forms  the  mos^  powerful 
battery. 

If  only  one  liquid  be  used  as  an  intermediate  conductor, 
the  cuirent  is  unsteady — at  first  often  powerfol,  but  soon 
decreasing  in  strength;  while,  by  using  two  intermediate 
conductors,  the  more  perfect,  continued,  and  durable  cur- 
rent, the  80-caIled  constant  current,  is  produced.  This 
variableness  or  invariableness  of  the  cnnent  depends  on  a 
chemical  decomposition  going  on  in  the  conducting  fluid, 
and  produces  the  so«aUed  polarization  of  the  plates.  This 

'  XotwithfiUnding  this  fact,  it  ia  very  certain  tliut  Irictioa  or  statical  eluc- 
tAcatf  to  bcoefidal  in  evrtabi  dta<Mae0f  and  to  •oiiietim«e,  perlnpai,  to  be  pre- 
finrad  to  other  fonne  of  the  agent  Thus,  in  unenorrhoM  it  wu  used  with 

great  success,  Bcveral  years  ago,  by  Dr.  Golding  Bird.  In  cases  of  suspended 
animation,  aa  in  that  induced  by  ^nbmcr^iun  iu  water,  it  is  more  powerful  to 
reitore  vitelitj  than  either  galvaniam  or  laradisox. — W.  A.  JQ. 
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process  canses  a  decompoeitioii  of  the  fluids  in  which  the 
metals  are  immersed,  the  product  of  the  dccompositioii  col- 
lecting on  the  metal,  and  generating,  in  its  turn,  a  current, 
the  80-called  polarization-cun-ent,  which,  as  it  always  takes 
a  contrary  direction  to  the  one  by  which  it  is  produced, 
always  more  or  le>s  ^veakens  the  latter,  or  finally  wholly  de- 
strays  it  If  we  have,  for  instance,  a  zinc  and  a  copper  plate, 
connected  by  a  wire  and  immersed  in  a  -nlutioii  of  sulphate  of 
zinc,  the  oxide  of  zinc  is  decomposed  in  such  a  manner,  that 
the  oxygen  goes  to  the  zinc  plate,  forming  new  oxide  of  zinc, 
while  metallic  zinc  collects  on  the  copper  plate.  When  the 
copper  plate  has  completely  covered  itself  with  oxide  of  zinc, 
the  current  ceases,  for  the  reason  that  two  heterogeneous 
metals  are  no  longer  connected,  but  two  homogeneous.  If 
we  use,  instead  of  a  metal  solution,  diluted  sulphuric  acid, 
the  water  wOl  be  decomposed.  On  the  one  side  oxide  of 
zinc  will  be  formed,  while  on  the  other  the  copper  will  be 
covered  with  bubbles  of  hydrogen.  Oxygen  forms  the 
electro-negative  end  of  the  electrolytic  series,  whfle  hydr(^n 
Is  certainly  more  electro-positive  than  zinc,  in  consequence 
of  which  a  current  is  generated,  that  passes  from  the  hydro- 
gen deposit  to  the  oxygen  deposit,  that  is,  from  the  copper 
to  the  zinc,  in  the  direction  oontnuy  to  that  of  the  primaiy 
cmrent. 

On  the  contrary,  if  we  insert  two  fluid  conductots  that 
are  separated  by  a  porous  body — au  animal  membrane  or 
plaster  cylinder — ^the  polarization  will  be  prevented.  Ll 
this  case,  the  metal  surfaces  will  be  kept  clean  by  the  waters 
forming  process  that  takes  place  on  the  partition-wall.  If 
we  have,  for  instance,  a  soK^lled  Darnell's  element,  that  is,  a 
zinc  cylinder  within  a  dosed  membrane  filled  with  diluted 
sulphuric  acid,  and  Ihis  within  a  copper  cylinder  flUed  with 
blue  vitriol,  the  water  will  be  decomposed  on  the  inner  side 
of  the  membrane;  the  oxygen  goes  to  the  zinc,  forming  ox- 
ide of  zinc,  which  is  dissolved  in  the  acid ;  the  hydrogen,  on 
the  contrary,  goes  to  the  membrane,  fonning,  at  the  same 
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time,  the  poBitive  pole  for  the  enrzent  which  now  goes  over 
to  the  other  fluid.  The  oxide  of  copper,  on  the  contrary, 
will  be  deoompoeed  in  snch  &  manner,  that  the  oxygen  goes 
to  the  partition>wall  to  form  water  by  uniting  with  the  hy- 
drogen that  is  prodaced  on  the  other  side;  while  metallic 
copper  Is  deposited  on  the  copp^  plate  which  is  thus 
always  oorered  with  a  coating  of  fi^sh  copper.  In  or- 
der  to  keep  the  yitriol  solution  as  highly  concentrated  as 
possible,  a  snrplns  quantity  of  the  crystallized  salt  may  be 
thrown  into  it,  or,  what  is  better,  a  ganze  bag  iiDed  with 
pulverized  blue  vitriol  may  be  suspwded  in  the  solution^ 

The  first  constant  battery  was  constructed  by  Becquerel. 
It  consists  of  a  hollow  copper  cylinder,  that  is  loosely  envel- 
oped in  a  bladder  in  such  a  manner  that  the  intervening 
space  can  be  filled  with  a  saturated  solution  of  blue  vitriol. 
The  bladder  is  surrounded  by  a  hollow  zinc  cylinder,  and 
the  whole  is  suspended  in  a  glass  or  porcelain  vessel,  con- 
taining diluted  sulphuric  add,  or  a  solution  of  sulphate  of 
ranc,  or  common  salt.  The  battery  of  Daniell,  already  men- 
tioned, u  only  a  modification  of  BecquerePs.  The  constant 
batteries  (elements)  now  in  general  use,  besides  those  already 
named,  are  Grovels,  or  the  zinc-platina  battery,  and  Bunsen's, 
or  tiie  zino-carlxm  battery.  As  for  the  construction  of  the 
first,  it  consists  of  a  zinc  cylinder,  in  a  vessel  filled  with 
diluted  sulphuric  acid.  Within  the  cylinder  is  a  cell  of  po- 
rous clay,  coutaimng  concentrated  nitric  acid  and  a  thin 
plate  of  platina.  The  decomposition  takes  place  as  follows : 
the  hydrogen  generated  by  the  dissolution  of  the  zinc  in  the 
.sulphuric  acid  is  inmiediately  oxidized  at  the  expense  of  the 
nitric  acid,  whereby  nitrons  acid  is  formed,  which  escapes 
in  the  fi>rm  of  vapor.  Owing  to  the  cost  of  platina,  in  its 
stead,  lead,  plated  with  platina,  is  used.  As  the  lead  here 
acts  only  as  a  conductor,  so  long  as  the  platina  lasts,  this 
tubstitute  does  as  well  as  pure  platina. 

In  the  Bunsen  battery,  instead  of  platina,  carbon  is  used, 
which  is  still  more  electro-negative.  A  Bunsen  element  con- 
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gistB  of  a  cylinder  of  prepared  carbon,  plaoed  in  a  claj  cyHnder^ 
closed  at  the  bottom.  The  latter  is  eurrounded  by  a  z  i  n  c  cy  1  in- 
der,  open  at  botli  ends,  which  stands  in  a  glass  vessel.  The  glass 
is  filled  with  diluted  sulplinric  acid,  the  clay  cylinder  with 
concentrated  nitric  acid.  The  BnnscTi  battery  is  almost  as 
powerful  and  much  cheaper  than  Grove's,  but,  like  the  lat- 
ter, owing  to  tlie  production  of  nitrous-acid  fumes,  is  objec- 
tionable. Besides,  it  has  the  dieadvantage  of  being  lees 
reliable  in  its  action,  the  consequence  of  the  imperfect 
composition  of  the  carbon,  the  canses  of  which  have  thus  far 
not  l)een  explained.  The  current,  though  powerfbl  at  first, 
gradually  loses  in  strength,  and  often  cannot  be  restored  to 
its  original  integrity,  either  bj  cleansing  the  elements  or  by 
renewed  fining.  In  order  to  rcinove  the  first  objection,  on 
Poggendorf recommendation,  instead  of  sulphuric  acid^  a 
mixture,  consisting  of  one  pound  of  bichromate  of  potash,  one 
pound  of  sulphuric  acid,  and  a  quart  of  water,  is  used.  Here 
sulphate  of  potiish  and  chromic  acid  are  at  first  formed;  the 
chromic  acid  is  reduced  to  oxide  of  chromium,  which  enters 
into  combination  with  another  part  of  the  sulphuric  add 
and  the  above  sulphate  of  potash,  forming  the  double  com- 
bination, chrome  alum  (consisting  of  sulphate  of  potash 
and  sulphate  of  the  oxide  of  chromium),  which  is  deposited 
on  the  carbon.  In  order  to  render  the  action  of  the  carbon 
more  reliable,  of  late,  instead  of  the  coal  cylinder  formerly 
used,  artificial  plates  or  cylinders  have  been  employed. 
These  are  prepared  from  the  coke  that  remains  in  gas  retorts. 
The  process  consists  in  mixing  together  with  water  a  quan- 
tity of  iinely-powdered  coke  and  baked  coal-dust,  then  heat- 
ing the  mixture  and  saturating  the  porous  mass  with  a  con- 
centrated solution  of  sugar,  and  finally  drying  it  and  bringing 
it  to  a  white  heat. 

As  for  the  zinc  cylinder,  which,  in  a  large  majority 
of  batteries,  forms  the  positive  metal.  .Toh.  Wilh.  Hitter 
discovered  tliat,  by  plunging  it  into  quicksilver  after  it 
had  been  cleaned  with  sulphuric  or  hydrochloric  acid,  it 
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became  far  more  positiye^  and  cQnaeqnently  hj  thb  procese 
the  element  became  proportionately  more  aetire  and  durable. 
Thia  k  dne,  probably,  to  the  fact  that  the  zinc  of  commerce  ia 
always  rendered  impure  by  the  presence  of  other  metals,  and 
never  has  a  homogeneous  aur&ce,  so  that  by  contact  with 
the  adds  little  galvanic  currents  are  formed,  by  which  it  is 
rapidly  destroyed.  By  tbo  coating  of  zino-amalgam  this 
action  is  prevented.  It  is  a  good  plan,  in  order  to  make  the 
quicksOver  penetrate  as  deeply  as  possible  into  the  zinc,  to 
wann  the  (^Hnder  thoroughly  preparatory  to  the  amalgar 
mation.  By  covering  the  outer  surface  with  Tarnish,  for  in- 
stance^ amber  varnish,  the  power  of  the  zinc  to  resist  the 
acids  will  be  still  further  increased.  In  general  the  positive 
metal  is  made  tolerably  large,  in  order  to  present  to  the  * 
moist  conductor  as  laige  a  surface  as  possible;  on  the  con- 
trary, the  negative  metal  ehould  not  be  so  laige,  since  other- 
wise the  coating  of  hydrogen,  formed  by  the  passage  of  ihe 
electric  current,  will  be  too  considerable  to  be  carried  off 
by  the  current. 

A  frequently-used  modification  of  Daniell*B  battery  la 
that  of  Heidinger,  In  the  interior  of  a  large  glass  vessel,  a 
small,  conical  glass  <^linder,  with  a  small  opening,  is  fastened, 
and  is  filled  with  a  solution  of  sulphate  of  oopp^,  while  the 
laiger  Tesael  contains  the  zinc  in  a  concentrated  solution  of 
sulphate  of  magnesia. 

Of  tiie  other  galvanic  elements  that  have  been  used  for 
therapeutic  purposes,  Smee's  cell  and  Hare's  calorimeter  are 
worthy  of  notice.  The  former  consists  of  a  thin  plate  of 
platinized  silver,  which  is  separated  by  cushions  of  gutta- 
percha from  the  amalgamated  zinc  plates  that  are  placed  on 
each  side  of  it  The  plates  are  suspended,  without  any  po- 
rous diaphragm,  in  sulphuric  acid,  twenty-five  times  diluted. 
The  silver  plate  of  Smee's  element  must  not  be  too  thin,  and 
must  possess  a  certain  stifihess,  which  makes  such  a  battery 
tolerably  expensive.  The  Engineer  Board  (Qenie-Comit^) 
in  Vienna  have  remedied  this  objection  by  constructing  the 
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zino-Iead-platma  battezy,  whidi,  beBidos^  poBaesseB  the  ad- 
vantage that  the  lead  and  platina  havrng  a  &r  greater 
affinity  than  BilTer  and  platina,  the  platinizing  is  more  rapid, 
more  thorongh,  and  more  durable.  Hare's  caloiimeter  oon- 
siste  of  a  large  oomponnd  zinc  and  copper  plate,  the  elements 
of  which  are  separated  by  strips  of  doth,  and  secured  in  a 
spiral  form,  so  that  the  upper  sui&ce  presents  from  fifty  to 
^zty  square  feet,  the  whole  placed  within  a  wooden  cylinder 
three  inches  thick  and  eighteen  inches  high,  in  which  the 
dilute  sulphuric  add  is  poured/ 

When  the  two  metals  of  a  simple  battery,  or  the  termi- 
nating metals  of  a  fleries  of  simple  batteries  (a  compound 
battery),  are  connected,  the  circuit  is  said  to  be  closed,  and 
the  wire  connecting  the  poles  is  called  the  connecting  areh« 

In  the  closed  battery  the  opposing  currents  unite  through 
the  arch  closing  the  series,  and  the  current — ^in  contrast  with 
the  current  produced  by  friction-electricity,  which,  with  all 
its  strengtl),  is  of  short  duration,  continuing  only  so  long  as 
is  necessary  to  neutralize  the  electricity  collected  on  the  con- 
ductors— continues  uninterrupted  until  the  difference  in  the 
tension  of  the  two  metals,  through  the  complete  solution  of 
one  metal  in  the  fluid,  is  adjusted.  The  direction  of  the 
current  in  the  terminal  arch  is  always  from  the  metal  stand- 
ing  lowest  in  the  electrolytic  series  toward  the  one  standing 
highest ;  for  example,  from  the  copper  to  the  zinc,  and  there- 
fore the  project  ing  point  of  the  copper  is  called  the  positive, 
the  projecting  point  of  the  zinc  the  negative  pole.  This 
designation  it  is  all  the  more  necessary  to  observe,  as  zinc,  by 
contact  with  copper,  becomes  electrically  positive,  and  is 
consequently  the  positive,  while  the  copper  becomes  the 

'  Of  Into,  hatlories  have  also  boen  toiHtruotod  of  one  vnotn\  onlr,  for  in- 
stance^  ot  irun.  The  action  uf  such  baiteried  its  Uue  tu  the  tact  that  certain 
metala,  for  exAinpIe,  iroOf  when  subjectod  to  the  Action  of  very  eoncentmted 
sulphuric  acid,  become  paR^TO  or  eleotro*negatiTe^  bdng  no  longer  corroded 
by  nitric  acid,  and  taking  in  n  measure  the  place  of  plutina.  Thus,  bettenee 
arc  ?on«tnicted  nf  c ammon  and  pa.ssive  iron,  and  nitrio  eotd  And  •ttlphttllo  mM 
cau  be  anvd      luoi^l  couducturs. 
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negative  metaL  In  the  conducting  fluid  the  cnzrent  always 
goes  in  the  contrary  direction,  that  is,  from  the  zinc  through 
the  fluid  to  the  copper.  In  everj  open  battery,  no  matter 
whether  eimple  or  compound,  each  pole  has  free  electricity 
of  a  certain  tension,  the  quantity  of  which  is  equal  at  each 
pole.  At  the  positive  pole  it  is  represented  by  +,  at  the 
negative  pole  by  — .  The  tension  increases  with  the  nmri- 
ber  of  the  elements  in  arithmetical  progression,  80  that  in 
the  middle  of  the  pile,  at  the  so-called  neutral  point,  there 
is  a  pair  of  plates  that  have  no  free  electricity,  and  by  which 
the  pile  is  divided  into  two  equal  opposing  halves. 

If  the  current  is  conducted  by  means  of  a  straight  wire, 
parallel  with  and  over  or  under  a  magnetic  needle,  tlie  needle 
will  deviate  in  proportion  to  the  number  of  the  elements. 
The  direction  of  the  deviation  is  variable,  de}>ending  upon 
the  tnm'iit  being  conducted  over  or  under  the  magnetic 
necdk',  ur  wht  thur  the  direction  of  the  current  be  changed 
or  not.  In  order  to  determine  the  direction  of  the  curruiit 
ti\iiji  the  position  of  tlie  needle,  the  following  rule  of  Am- 
pere is  used:  Imagine  to  yourself  a  liiuiiaii  ti<riiiv,  intro- 
duced into  the  cnrrt-Dt  h>  that  it  eiitcr>  at  the  t'vxit  and  goes 
out  at  the  head.  It"  the  figure  turns  its  face  toward  the 
needle,  the  north  pole  of  die  needle  will  always  l)e  turned 
toward  tlie  left  of  the  figure.  By  this  rule  we  ^ec  that  the 
several  parts  of  the  cnrn  iit  which  is  led  in  a  circle  around  a 
needle  all  tend  in  like  maiuier  to  make  the  needle  deviate, 
and  also  to  mutually  strengthen  one  another.  In  order, 
therefore.  t<>  ]»r<>du(  e  an  oh-ervable  deviation,  it  is  only  ne- 
cessarv  to  have  a  ij;rcater  lunuber  of  well-isolated  coils  of  the 
wire  in  a  parallel  direction.  Siieh  an  instrimient,  which 
serves  to  recognize  weak  currents,  and  to  deteriiilne  their 
direction,  is  called  a  multipiicator,  and  may  be  used  as  a 
galvanometer. 

If  we  turn  now  to  the  action  of  the  electrical  currents, 
we  must  reeofrnize  two  distinct  series  of  them,  the  one  goiug 
on  in  the  conducting  body  itself,  the  other  in  the  distance — 
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both  always  proportionably  present.    To  the  first  beh)Ti<r: 

1.  The  electromotor  action,  wliicli  the  current  produces  in  the 
moist  conductors  in  i)arous  vessels,  membranes,  etc. ;  2.  The 
thermal  or  caustic  action,  that  is,  the  warming  of  the  con- 
ductors ;  3.  The  chemical  action,  which  comprehends  the 
physiological  (the  phenomena  of  motioii  and  sensation).  To 
the  action  in  the  distance  belong  :  1.  The  deviation  of  the 
magnetic  needle  (mjignetic  action  of  the  electric  current) ; 

2.  The  maguetizing  of  soft  iron  (electro-magnetic  action); 

3.  Induction,  or  the  power  of  au  electric  current  to  produce 
a  second  current  in  a  distant  conductor. 

The  action  of  a  battery  depends,  under  like  circum- 
stances, upon  the  tension  which  its  poles  have  wlu  ii  open. 
This  varies  with  the  combination  and  number  of  the  ele- 
nient^i,  and  is  called  the  electro-motor  power.  If  we  imagine 
a  metallic  wire,  of  equal  size  in  its  entire  length,  bent  into  u 
circle,  and  further  imagine  any  point  to  be  the  seat  of  the 
electromotor  power,  theb,  in  any  ^iven  time,  the  same  quan- 
tity of  electricity  will  pass  this  point.  The  quantity  of 
electricity,  however,  which,  in  any  given  time,  passes  the 
imaginary  point  of  the  circuit,  is  called  the  cnrrcnt-power, 
which  is  measured  either  by  the  electro-magnetic  power  of 
the  stream,  as  shown  by  the  extent  of  the  deviation  of  the 
magnetic  needle  of  the  galvanometer,  or  by  the  electro- 
chemical action,  as  evidenced  by  its  power  to  decompose 
chemical  comliinations.  The  greater  the  electro-motor 
power,  the  greater  will  also  be  the  strength  of  the  current ; 
that  is,  the  latter  will  l)e  in  direct  proportion  to  the  former. 
The  reverse  is  true  with  regard  to  the  opposing  power  of  the 
conductors.  Every  substance  that  possesses  the  power  of 
conducting  electricity  les^sens  the  rapidity  of  the  electrical 
current,  and  tins  in  direct  ]>ro]^ortion  to  its  size.  This  so- 
called  resistance  is,  conseciucntly,  in  indirect  proportion  to 
the  strength  of  the  current.  If  wo  let  C  represent  the 
stRMigtli  of  the  current,  E  tlie  eleetro-ni(»tor  power,  R  the 
resistance,  we  have,  in  accordance  with  the  Ohm  law,  the 
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fonanla  0  =     :  the  strength  of  the  cmrent  eqnalB  the 

doctro-motor  jiower  divided  by  the  resistance. 

This  law,  the  most  important  for  the  rational  application 
of  electricity  in  medicine,  rettiins  it6  validity  even  when  Bev- 
eral  opposing  bodies,  different  in  quantity  and  quality,  are 
found  in  the  circuit.  The  power  of  a  body  to  oppose  the 
movement  of  a  current  varic?,  liowevor,  very  greatly  accord- 
ing to  form,  length,  diameter,  temperature,  peculiarities  of 
conipo-ition,  etc.  Its  dependence  on  form  cannot,  in  most 
eases,  1)0  cxpresscMl  by  a  simple  formula;  on  the  contrary, 
however,  it  ean  be  exj)erimentally  deinoiisi ruled.  On  the 
other  hand,  it  is  found  to  be  a  general  law,  that,  with  the 
increaned  length  of  the  wire  introduced,  the  conducting 
resistanee  increases,  or,  what  is  tlie  same,  tlie  >trength  of  the 
current  decreases ;  atid,  convoi-sely,  with  a  wire  of  increased 
diameter,  the  resistance  decreases,  or  the  current-power  in- 
creases. So  far,  therefore,  as  tlie  resistance  depends  on  tlie 
length,  L,  and  the  diameter  of  the  conductor,  I),  it  may  be 

expreaaed  by  the  formula  R  =  ^  :  the  reBistanoe  equals 

the  length  divided  by  the  diameter. 

Kelative  to  the  influence  of  temperature,  it  is  found  that, 
with  metals,  the  resistance  increases  as  tlie  temperature  is 
raised ;  with  fluids,  liowever,  other  conditions  remaining  the 
same,  the  reverse  takes  place. 

An  important  influence  is  exercised  over  the  resistance 
by  the  quality  of  the  conductor  or  the  substance  of  which  it 
is  made ;  and  here  innumerable  differences  are  to  be  con- 
sidered— thus,  for  example,,  the  resistance  of  copper  com- 
pared to  that  of  water  is  as  1  :  4,000  millions,  the  resistance 
of  copper  compared  to  that  of  a  concentrated  solution  of 
sulphate  of  copper  is  as  1  :  11  millions,  etc.  As  a  general 
thing,  the  metals  offer  the  least  conducting  n^istance ;  but 
their  Bpeeitic  conductive  power  varies.  If,  for  cxamjde,  we  let 
the  conductiye  power  of  pore  silver  =  100,  then  that  of  cop* 
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per  =  of  goM  =  55,  of  zinc  =  27.  of  iron  =  15,  of  platina 
=  10,  of  qoick.-ilver  =  2.'  The  resistaiice  of  the  flnids  is 
far  jureater;  tlic  best  conductor,  perhaps,  ainonn:  them — sul- 
j  liui  ic  acid — is  aboat  a  millioii  tiines  below  diver.  Sul- 
phuric acid  and  water,  mixeil  iii  certain  quantities,  offers  the 
Iea.>t  re^i  tarjce  of  all  the  Unida  thus  fiir  tested ;  while  each 
of  these  fluids  separately  is  a  very  bad  condnctor. 

With  regard  to  the  conduction  resistance  of  the  animal 
body  in  general,  Cavendish  seems  to  have  been  the  first  to 
repreiient  that  the  animal  tissues  aie  equally  as  bad  conduct- 
ors as  the  fluids.  Kevertheless^  the  number  of  methodical 
experiments  made  with  the  view  of  ascertaining  the  conduc- 
tion resistance  of  the  animal  tissues  generallj,  as  well  as  of 
determining  the  difference  between  them,  remained  Yerj 
small  up  to  a  recent  date.  It  has  long  been  known,  that 
vegetable  and  animal  matter  are  conductors  onlj  bj  yir- 
tue  of  the  water  ihej  contain,  and,  when  desiccated,  be- 
come non-conductors,  and  that  the  animal  fluids  and  the 
parts  moistened  hy  them  are  better  conductors  than  cold 
water.  Bitter  had  already  recognized  the  formidable  resist- 
ance offered  by  the  epidermis  to  the  passage  of  the  electric 
current.  For  this  reason,  Humboldt  experimented  on  parts 
deprived  of  the  outer  tUdn  by  blistering,  and  found  the  re- 
sistance of  the  animal  body  considerably  lessened.  Many 
erroneous  opinions  were,  nevertheless,  entertained  with  re- 
gard to  the  nerves,  which  were  supposed  to  possess  peculiar 
conductive  powers.  The  researches  of  Person,  Pouilliet,  Ed. 
Weber,*  and  I<enz,  corrected  these  errors.  Their  deduc- 
tions'are  founded  on  a  scientiflc  basis.  Pouilliet  estimates 
the  resistance  offered  by  the  human  body,  when  the  whole 
haiul  k  immersedin  water  to  which  one  per  cent,  of  sulphuric 
add  has  been  added,  to  be  equal  to  that  which  forty-nine  thou- 

>  ArcarHinp  tn  TT<>idr<ninTni  nnt!  Frans,  the  OOndttCtiTe  pOWer  Of  the  motalf 
for  elpctricily  ami  limt  in  tin-  mtmv. 

*  QuMtioDeii  physiologies  ile  phsenom.  galv.-mogneU  in  corp.  bum.  ob- 
Nmtb.  Coittm«iitatio  pro  fkcultate  aeholns  wad.  habendL  1836. 
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eand  and  eighty-two  metres  of  copper  wire  one  milHm.  in 
diameter  offer  to  the  electric  ctment.  According  to  Lenz 
and  Ptechehiikoff,'  the  Tesistance  of  the  human  body  is  eqnal 
to  that  of  a  copper  'wire  91.762  metres  in  length  and  one  mil- 
lim.  in  diameter.  It  was  farther  dificovered  that  the  hmnan 
body  offers  the  same  resistance  as  a  body  impregnated  with 
blood  and  other  salty  fluids,  namely,  a  resistance  from  10  to 
20  times  less  powerfol  than  distilled  water  equally  warm, 
and  equally  as  powerfbl  as  warm  salt  water.  Finally,  it 
was  shown  that  the  epidermis,  dry  and  cold,  offered  50  times  * 
more  resistance  than  the  whole  hmnan  body,  from  the  right 
to  the  left  hand,  but  that  this  resistance  was  diminished  in 
proportion  as  it  was  wanned  and  moistened,  and  in  a  direct 
ratio  to  the  conductivity  of  the  moistening  fluid. 

With  regard  to  the  various  tissues,  Person*  was  the 
first  to  express  the  opinion  that  the  nerves  were  no  bet- 
ter conductors  than  the  muscles  or  other  moist  animal  tis- 
sues^ According  to  Katteucd,  the  muscles  conduct  electrici- 
ty four  times  as  well  as  the  nerves ;  according  to  Schlesinger, ' 
the  eonducdvity  of  the  muscles  to  that  of  the  nerves  itf 
ae8:8;  according  to  Eekhardt,*  as  1.9 : 1.  Eckhardt found, 
further,  that  sinews,  cartilage,  and  nerve-tissue  offer  no  per- 
ceptible differmice  as  resistants,  and  that  it  is  difficult  to  de- 
termine which  of  the  three  is  the  best  conductor.  As  for  the 
cartilage,  lie  found  the  resistance  of  the  compact  tissue  from 
16  to  23  times  greater  than  that  of  muscle,  while  the  resist- 
ance of  the  porous  tissue  was  considerably  legs,  depending  on 
the  quantity  of  water  it  contained.  The  resistance  of  the 
akin  on  the  various  parts  of  the  body  differs  in  degree. 

'  Cbcr  den  Leitungswider^'tniul  dt-s  Kurpen  g^SB  galv.  8tr5iiie»  ia  P<lg« 
genciorl  'ti  Annalen,  Band  Ivi.,  Fng.  4  xtq. 

'  Sur  rUypotbtiiic  des  Courants  t'let-triquea  dana  les  Xerttt,  Mageudie, 
Journal  de  Phyaiolof^e  Bxp^rinentale,  1880,  t  s. 

*  Die  Electrieitat  aln  Heiltnlttal:  vom  phjsikalischen  und  expmUneiktal- 
pllTBiologirichen  Stand punkt  erortert,  Zeitscbrift  der  Wiener  Arzte,  1852,  JuU. 

*  Beitrago  zur  Anatoniie  und  rhystolo^te.  Heft  L:  Ober  deo  gRlvaniflclMni 
LeituDgswidentand  der  thieiuchen  Gewcbe. 
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This  depends,  for  the  most  part,  on  tlie  structure  of  the 
chjuiiielB  through  which  the  moiBture  of  the  electrodes  or 
curreut-beurerd  comes  in  contact  with  the  moist  parts  of 
tlie  liiiman  bod}  -  for  example,  the  hair-bulbs  and  the  ducta 
of  the  sudorific  glands.* 

The  vessels  filled  with  blood  conduct  better  tliaii  tlio 
muscles,  while  the  aponeuroses  and  the  subcutaneous  or 
intramuscular  cellular  tissue  offer  to  the  electrical  current 
a  very  c(»nsiderable  resistance.  The  resistance  of  the  mucous 
membranes,  owing  to  their  thinness,  as  well  Jis  to  their 
moisture,  i*  but  slight.  The  worst  conductors  in  the  animal 
ur<ranism  are  the  homy  structures,  epidermis,  hair,  and 
nails.  xVccording  to  Eckliardt  (1.  c),  the  resistance  of  the 
animal  tissues  seems  to  depend  altogether  on  two  factors-— 
the  (quantity  of  water  and  tlie  quantity  of  soluble  salts.  Of 
these  two  the  second  differs  far  less  than  the  first,  and  con- 
sequently the  specific  conductivity  is  in  a  direct  ratio  with 
the  quantity  of  water.  The  death  of  a  muscle  is,  therefore,  as 
Kanke "  discovered,  accompanied  by  a  decrease  of  resistance ; 
in  a  rabbit,  one-half,  and  in  a  frog,  one-third  of  the  original 
resistance,  because  the  product  of  the  decomposition  of  the 
muscle  is  a  far  better  conductor  of  electricity  than  the 
healthy  muscular  tissue.  The  decrease  in  resistance  discov- 
ered by  Du  Bois-Rcymond  in  the  muscles  by  boiling  may  bo 
explained  in  the  same  manner. 

In  conclusion,  the  question  aris^  Is  the  resistance  of  the 
tissues  altered  bv  the  current  itself?  The  law  that  Benedict' 
established  for  the  metals,  that  their  resistance  is  diminished 
by  the  constant  current,  is  equally  applicable  to  the  animal 
tissues. 

The  researches  of  the  above-named  observers  indicated 
many  other  circumstances  that  influenoe  the  hierease  or  de- 

1  Bemtk  Gtlvuiothempte,  Pag.  81. 

•  TeUime,  eine  physiologijiche  Ftiidie.    J.iA\\/.i<^,  IRfif?. 

*  Fit7nri;^'<-Brric1rt  i\cr  kuucrlicben  AcftUemle  der  Wiamnaohafton  in  Wiei\ 
Banil  XXV.,  5.  5^0.    Juli  ISf^. 
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crease  of  tlie  conditions  of  resistance.  It  seems,  for  example, 
that  the  resistance  of  a  part  of  the  body  is  directly  propor- 
tioned to  the  length,  and  indirectly  proportioned  to  the 
thickness,  just  as  two  wires  of  the  same  metal  otier  an  equal 
resistance,  if  their  respective  lengtha  are  in  an  inverse  ratio 
to  their  transverse  sections. 

Lenz,  at  all  events,  found  that  arms  and  legs,  in  the  six 
combinations  of  which  they  are  capable — right  arm  and  left 
leg,  right  leg  and  left  leg,  right  arm  and  right  leg,  etc.^ 
offered  about  an  equal  resistance.  The  relation  of  tlic  ^urfafe 
of  the  part  to  its  thickness  seems,  besides,  to  have  its  influ- 
ence ;  the  smaller  the  surface  in  comparison  to  the  thickness 
the  less  the  resistance,  which  is,  perhaps,  the  consequence  of 
the  bad  conductivity  of  the  epidermis  in  comparison  with 
the  other  animal  tissues.  Lenz  found  that  the  separate 
lingers  of  young  persons  offered  a  greater  resistance  to  the 
electric  cnrrent  than  those  of  adults ;  that,  fnrtlier,  the  re- 
sistance of  the  separate  fingers  is  comparatively  greater  than 
the  fingers  of  the  whole  hand  when  closed.  For  manv  other 
phenomena — as,  for  instance,  the  one  observed  by  Weber, 
tliat  the  tongue,  when  the  two  borders  are  T)rought  in  con- 
tact with  silver  plates,  offers  as  great  a  resistance  as  the 
whole  human  body  from  one  haiid  to  the  other — we  have  as 
vet  no  satisfactorv  explanation.  It  nuiv  be  found  in  the 
anatomieal  formation  of  the  tongue,  whicli  consists  *  of 
two  equal  halves,  separated  by  a  mass  of  connective  tissue, 
each  of  which  i^  formed  by  bundles  of  museular  fibres,  that 
cross  in  every  direction,  and  being  enclosed  in  a  thick  cellu- 
lar sheath,  with  numerous  fat-cells.  The  electric  current 
must,  thtretore,  in  order  to  pass  from  one  side  of  the 
tongue  to  t!ic  other,  ;_'o  through  these  varioim.  and,  in 
part,  inferiur  media,  which  are  liere  found  in  irreuter  num- 
l)er  within  the  aame  space  than  any  other  part  of  the 
human  body. 

*  RoUilMr't  nUuMoopiiehe  AtMUmiie,  1  Bilfte  d«r  L  .AbdMUttog,  Pag.  IS. 
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From  the  law  of  (Mmi,  the  followinpr  iniportaut  practical 
conchisions  between  the  iutensity  uf  tlie  current,  the  electro- 
motor power,  and  re^i^ta^ce  may  be  dediieefl.  Tf  w  c  increase 
the  elect ro-inutur  ]»i)wer  by  a  combination  of  elenients, 
the  retiifetance  will  alt»o  be  inereased.  Tf  5  rei»retitnts  tito 
power,  100  tlie  resifitance,  then  the  intensity  of  the  cur 
5  1 

rent  ss  -rr  =  -tt.  If  a  flocond  battery  of  e(pial  power  be 

2x6  1 

added,  then  the  intensity  of  the  cnrrent  is  - — =  ~ ,  the 

(9ame  figure  to  repreeent  the  eame  intensity  of  curreiit.  If 
the  object  be  to  inerease  the  intensity  of  the  cnnent,  itis 
neoeaeary  to  find  a  eombinatioii  in  which  the  resiBtance  doea 
not  increaBe  in  a  direct  ratio  to  the  number  of  elements. 
The  resistance,  however,  is  the  sum  of  the  two  factors — the 
resistance  of  the  cell,  which  varies  according  to  its  dimen- 
sions, and  the  nature  of  the  active  fluids  (for  example,  a 
Grove's  battery  has  half  the  resistance  of  a  Darnell's  battery 
of  the  same  size),  and  which  is  called  the  essential  resist- 
ance, because  in  a  given  battery  it  is  invariable^  and  the 
resistance  of  the  terminal  arch,  whidi  is  variable^  and  is 
called  the  external,  contingent,  or  variable  resistance.  If,  in 
a  given  case,  5  be  the  intensity,  100  the  essential  resistance, 
and  1,000  the  vanaUe  resistance,  then  the  intensity  of  the 

current  wiU  be  =  ^^^^^^  =  ^OO  =       >  ^  *  '^^^ 


battery  be  added,  the  intensity  of  the  cnrrent  will  be 

2x5  10  1 

8x100+1000  =  1200  =  120=  ^"^'^  *^ 

current  is  notably  increased. 

Where,  therefore,  there  is  a  great  external  or  con- 
tingent resistance,  for  example,  in  electrizing  a  part  of 
the  human  body,  or  in  the  chemical  decomposition  of 
a  fluid,  it  is  well  to  use  a  batterj*  composed  of  several 
elements,  in  order  to  overcome  the  resistance  which  the 
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animal  tisgae  or  the  fluid  offers  to  the  electric  current. 
If  the  object  be,  to  bring  a  short  wire  to  a  glowing  heat,  it 
will  he  advisable  to  increase  the  quantity  of  the  current  by 
enlarging;  the  transverse  section  of  tlie  elements;  while  the 
Teiy  considerable  resistance  of  the  elements  opposed  to  the 
short  wire  will,  as  we  have  seen,  he  lessened;  the  cnrrent- 
power,  therefore^  will  he  increased.  Thns  we  come  to  the 
oondnsion  that,  in  order  to  obtain  Ihe  maximnm  cnrrent> 
power  with  a  i^ven  electro-motor  snrface,  the  snifaoe  most 
he  so  distributed  that  the  resistance  of  the  battery  will  be  as 
nearly  as  possible  equal  to  that  of  the  terminal  arch.  On 
account  of  the  inconvenience,  howeyer,  of  handling  very 
large  cells,  a  number  of  small  elements  may  be  united  to 
make  one  laige  transverse  section,  so  that  all  their  positive 
and  all  their  negative  poles  are  united,  forming  a  com* 
bination,  in  contradistinction  to  a  connection,  when  the 
positive  pole  of  the  first  is  connected  with  the  negative 
pole  of  tl^  second,  and  so  on,  forming  what  b  called  a 
compound  battery. 

One  more  point  remains  to  be  explained — the  densify  of 
the  current,  and  its  relation  to  the  current-power.  We  have 
already  found  that  the  current-power  in  every  transverse 
section  of  the  drcnit  must  be  the  same,  as  it  depends  upon 
the  collective  resistance.  Now,  if  we  &c  our  attention  upon 
a  part  of  the  drcuiti  and  reduce  the  transverse  section  and 
longitudinal  section  onfr-half,  the  resistance  of  the  drcnit 
and  the  cuirent-powor  will  remain  unchanged.  The  quan^ 
tify  of  electricity  that  in  a  given  time  passes  through  the 
reduced  transverse  section  will  consequently  be  the  same, 
but  crowded  together  on  a  transverse  section  of  hslf  the 
sixe;  the  current-densitj  is  consequently  doubled.  The 
'  smaller,  therefore,  the  transverse  section,  the  denser  wiU  be 
a  given  current  of  the  electricity  passing  through  it ;  or,  the 
density  is  in  direct  proportion  to  the  current-power,  and  in 
indirect  proportion  to  the  transverse  section.  Let  B  repre> 
sent  the  density,  T  the  transverse  section,  P  the  current- 
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power,  and  we  have,  to  represent  the  relation,  the  fbmmla, 
P  =  The  density  of  tlie  current  is  for  the  physio- 

logical action  oi  the  current  <>f  the  greatest  importance,  tlie 
action  being  more  powerful  the  smaller  the  transvene  see- 
tion  through  which  a  given  quantity  of  electricity  paaeee. 

We  will  now  turn  to  the  chemical  action  of  galyanism. 
We  have  already  seen  that  water  is  resolved  into  its  ele 
ments,  oxygen  and  hydrogen,  by  the  galvanic  correut,  and 
that  the  oxygen  is  deposited  at  the  positive,  the  hydrogen  at 
the  negative,  pole.  The  oxides  are  so  decomposed  by  the 
current,  that  the  oxygen  is  deposited  at  the  positive,  the 
base  at  the  negative,  pole ;  and,  linally,  the  salts  are  so  de- 
composed, that  the  adds  go  to  the  positive,  and  the  bases  to 
the  negative,  pole.  In  the  decomposition  of  chlorides^ 
bromides,  and  iodides,  the  metals  go  to  the  negative,  the 
metalloids  to  the  positive,  pole.  Faraday  has  called  atten- 
tion to  the  &ct  that  we  must  distinguish  the  direct  and  in- 
direct decompositiona  effected  by  the  acids.  The  most 
simple  example  of  direct  decomposition  ia  that  of  water. 
If,  on  the  contrary,  dilute  nitric  add  be  subjected  to  the 
action  of  the  current,  the  water  will  be  decomposed;  but 
the  hydrogen,  which  will  be  deposited  at  the  negative  pole, 
immediately  decomposes  the  nitric  add,  while,  on  the  other 
hand,  water  and  nitrous  add  will  be  generated.  Thus,  at 
the  positive  pole,  o^gen,  at  the  negative,  nitrous  add,  will 
be  set  free.  These  changes  are,  however,  not  effected  di- 
rectly by  the  decomposing  power  of  the  add,  but  by  inter- 
mediate action  of  the  decomposed  water.  The  action  is, 
therefore,  secondary.  In  a  similar  manner,  if  a  galvanic 
current  be  conducted  through  the  white  of  an  egg,  serum, 
or  blood,  the  salts  of  these  fluids  will  be  decomposed,  the 
acids  going  to  the  positive  pole,  where  they  cause  the  albu- 
men to  coagulate.  In  bodies  that  oonsist  of  two  elements, 
the  proportions  of  the  combination  have  a  marked  influence 
on  their  susceptibility  to  decomposition.    Faraday  haa 
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shown  that  among  the  dual  oombinations  only  those  are 
electrolytOB  that  is,  are  decomposed  directly  by  the  enxrent 
—that  are  composed  of  one  equivalent  of  one  element,  and 
one  of  the  other.  Thh  is  the  reason  why  Bulphnric  acid, 
composed  of  1  eq.  of  sulphur  and  3  eq.  of  oxygen,  or  nitric 
add,  compoeed  of  1  eq.  of  nitrogen  and  5  eq.  of  oxygen,  or 
ammonia,  composed  of  1  eq.  of  nitrogen  and  8  eq.  of  hydro- 
gen, cannot  be  decomposed  directly  by  the  galvanic  current. 
It  is  probable  that  no  galyanic  ennent  can  pass  through  a 
fluid  without  the  passage  being  accompanied  by  a  chemical 
decomposition ;  and,  on  the  other  hand,  all  those  flnids  that 
are  not  decomposed  by  the  galvanic  onrrent — a&  ether,  alco- 
hol, etc. — seem  to  be  bad  conductors.  Distilled  and  per- 
fectly pnre  water,  which  is  a  tolerably  bad  conductor  of 
electricity,  is  also  only  slowly  decomposed.  The  addition 
of  a  drop  of  add  or  a  little  salt  is  snfSdent  to  indnoe  a  vis- 
ible increase  of  condnctivi^,  as  well  as  an  active  formation 
of  gaa. 

Thus  the  galvanic  current  possesses  the  power  to 
decompose  chemical  combinations;  it  also,  however,  can 
eause  them  to  be  formed.  All  metals,  gold  and  plati- 
na  excepted,  oxidize  in  pure  water,  and  when  the  air 
is  excluded.  The  influence  that  ihe  galvanic  current 
in  this  manner  exerts  on  the  chemical  afiSnities  induced 
Davy  to  make  various  experiments.  After  holding  his 
flnger  for  a  length  of  time  in  distilled  water,  he  placed  it 
in  contact  with  the  positive  pole  of  a  Voltaic  pile;  phos- 
phoric, sulphuric,  and  muriatic  add  immediately  escaped 
from  his  body  to  the  water.  If  he  placed  his  flnger  in  con- 
tact with  the  negative  pole,  alkalies  were  parted  with.  The 
possibiHty  of  freeing  add  and  alkaline  compounds  from 
ibeir  combinations  in  the  living  body  suggested  to  Becquerd, 
Davy,  and  Pabr^Palaprat  the  idea  of  using  the  galvanic 
current  in  the  endermio  application  of  certain  substances 
possessing  reactive  power.  Fabr^Palaprat  made  the  follow- 
ing experiment:  After  drying  both  arms  of  a  woman  very 
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thoronglilv,  he  bound  around  one  of  them  a  compresa  satn- 
rated  with  iodide  of  ptitas.sium,  covered  it  with  a  plate  of 
platiua,  and  brought  it  in  contact  with  tlic  positive  pole  of 
a  pile  contiisting  of  thirty  pairt* ;  the  other  arm  he  moistened 
with  a  solution  of  starch,  covered  it  likewise  with  a  platina 
plate,  and  brought  it  in  contact  with  the  negative  pole.  In 
a  few  minutes,  the  starch  assumed  a  bluish  color,  and  tlnis 
the  iodine — as  the  perfectly  dry  skin  did  not  admit  of  the 
pasMge  of  tlie  current — passed  through  the  body  to  the  n^- 
ative pole.  Davy '  published  the  followinsf  experiment,  made 
withapile  consisting  of  one  hundred  und  tifty  pairs.  He  took 
three  vessels,  one  of  wliich  he  filled  ^vith  a  solution  of  sulphate 
of  potash,  and  phiced  it  in  connection  with  the  negative 
pole;  the  second  ve&^el  he  tilled  with  pure  water,  and  placed 
it  in  connection  with  the  positive  pole ;  the  third  he  filled 
with  a  weak  solution  of  ammonia,  and  so  introduced  it  as  a 
member  of  the  circuit,  that  the  sulphuric  acid  could  reach 
the  positive  polo  only  by  passing  through  the  solution  of  * 
ammonia.  Tlic  three  glasses  were  connected  by  means  of 
pieces  of  asbestos.  In  less  than  five  minutes,  by  means  of 
litmus-paper,  the  acid  was  recognized  at  the  positive  pole, 
and  in  half  an  hour  the  experiment  was  finished.  In  a 
similar  manner,  Orioli  succeeded  in  translating  corrosive 
sublimate ;  Golding  Bird,  common  salt,  etc. 

Physiological  Action. — ^Tf  we  bring  one  pole  of  a  Vol- 
taic pile  in  contact  with  one  hand,  or,  rather,  with  a  moistened 
hand,  the  epidermis  is  a  bad  conductor,  we  feel  at  the 
moment  in  which  we  complete  the  connection,  by  bringing 
the  other  moistened  hand  into  contact  with  the  other  pole, 
a  shock  accompanied  by  a  twitching,  the  so-called  connect- 
ing shock.  Tlie  extent  of  the  twitching  depends  upon  the 
number  of  the  plates— the  intensity  of  the  current,  80  long 
as  the  connection  remains  unl>roken,  the  electric  current  dr^ 
culates  in  the  human  body  without  causing  a  noticeable  sensar 
tion,  or  at  most,  in  case  the  pile  be  a  very  powerfbl  one,  a 
*  fiome  Chandcal  Agmdm  of  BI«otridt j. 
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buraing,  trambling  Bensation  at  the  point  where  the  caneat 
enters  the  body.  If  we  break  the  connection,  we  experience , 
a  second  shoc^,  the  B0K»illed  disconnecting  shock.  If  we 
leave  one  of  the  fingers  of  one  hand  in  contact  with  one 
pole,  while  we  touch  the  other  pole  with  one  finger  of  the 
other  hand,  withdrawing  it  from  time  to  time,  the  shock  will 
follow  with  proportionable  rapidity.  The  same  effect  is  pro- 
duced with  an  apparatus  intended  to  break  and  regBtablish 
in  quick  succession  the  current  that  is  conducted  through 
the  body.  Thus  continued  and  intermitting  galyanic  cur- 
rents are  formed.  Jtreverthelegs,  the  continued  current  here 
produced  is  almost  exclusively  used  for  therapeutical  pm> 
poses,  because  we  poeeess  in  induction  another  source  of 
electricity  that  yields  intermitting  carrents,  and  through  a 
smaU,  convenient,  and  easy -transportable  apparatus  ad- 
mirably adapted  to  the  wants  of  tlie  practitioner. 

Tbbrmal  AcnoN. — ^With  regard  to  the  thermal  action, 
which  has  been  so  variously  employed  of  late  in  surgery,  it 
is  due  to  the  fiict  that  all  conductors,  irrespective  of  quality, 
are  warmed  by  the  passing  electric  current.  The  gf«ater 
the  quantity  of  the  current,  and  the  greater  the  resistance 
of  the  conductor,  the  greater  the  heat  produced.  Conse- 
quently a  conducting  wire  introduced  into  the  closing  arch 
is  heated  in  proportion  as  it  is  a  bad  and  tlie  rest  of  the  arch 
is  a  good  conductor.  If  we  have,  therefore,  a  cell  of  great 
electro-motor  power  and  slight  resistance— for  example,  a' 
Buneen's  or  Grove's,  but  not  a  Daniell's,  element  of  large 
outer  surface — it  will  be  sufficient  to  bring  to  a  glowing  heat 
and  even  to  melt  a  platinum  wire,  which,  as  we  have  already 
seen,  belongs  to  the  bad  metallic  conductors ;  and,  indeed, 
the  shorter  and  smaller  the  wire,  the  easior  this  effect  will  be 
produced.  If  the  wire  be  long  and  small  and  its  rcMstance 
conj^equently  great,  several  elements  must  be  connected,  the 
one  after  the  other;  while,  with  a  short  thick  wire,  the 
single-cell  combination  is  the  better.  In  each  individual 
case,  therefore,  the  most  efficient  combination  will  depend 
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upon  tlie  relatioii  of  the  leostaaoe  between  the  wire  lued 
and  the  elements. 

in.  iBDnoruAN  elbui'iuoitv  (yAitAiwBit)* 

Faraday  discovered,  in  the  year  1831,  that  a  galvanic 
current,  at  the  moment  of  closing  and  opening  the  circuit, 
generated  in  neighboring  conductors  other  electric  currents, 
which  lio  calle<l  induction-currents.  If  we  wind  a  copper 
wire  covered  with  tilk  aruiuid  a  wooden  cylinder,  above  or 
beside  this  one  a  second  one,  also  covered  with  silk,  and 
then  ('(»uTiect  the  ends  of  the  iir&t  wire  with  tlie  poles  of  a 
galvanic  hatterv,  at  the  moment  the  connection  is  made,  an 
electric  current  will  be  established  in  the  >ec()nd  wire,  which 
iiiunediately  disappears,  in  order  to  return  at  the  monieut 
the  connection  is  broken,  and  then  a^ain  to  disappear. 
These  second  currents  are,  therefore,  of  only  momentary 
duration  :  tliey  arise  at  each  opening  and  each  closing  of  the 
connection,  and  are  wanting  during  the  time  that  the  circuit 
is  closed.  Duchenne,  and  after  liini  the  other  physicians 
who  study  the  application  of  electricity,  called  this  the  in- 
duced or  secondary  curiL lit,  in  contradistinction  to  the  in- 
ducing or  primary  current.' 

The  induced  current  is  also  demonstrable  with  tlie  gal- 
vanometer. The  needle,  at  the  moment  of  the  closing  of  the 
circuit,  diverges  toward  the  primary  opposing  side,  while, 
at  the  opening,  it  diverges  in  the  direction  of  the  primary 
direct  current.  During  the  time  that  the  battery  is  closed, 
the  galvanometer  indicates  no  divergence  j  the  current  do©j 
not  exist. 

Besides  these  two  currents,  we  observe  in  the  first  wire 
a  tliird  current,  induced  by  the  several  windings  of  the 

'  Wo  should  montion  horc  that  phy(«ieis<tf«  call  the  cum-nt.  tlmt  ^vl■,  in  ac- 
cordance with  I)iich('nnc,  call  the  primary  or  inducing  current,  the  extra  cur> 
rent  I  white  the  one  we  otlt  the  eeeondavy  current,  they  otll  tiie  prlnnrjr 
induction  current ;  the  one  running  between  the  coila  of  the  f«plni]]j.woaild  winp 
the  fiecondarr,  etc.  Wr  have  th<)ii<:ht  it  advisitble  to  ftJlffw  the  noBWDChfafe 
of  Docbcnne,  inasmuch  aa  we  write  for  pbjsiciens. 
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pifmary  current.  When  these  windings  run  near  one 
another,  their  action  is  inductive,  and  they  produce  what  is 
called  the  extra  current.  That  tliis  ir>  really  so,  may  be 
easily  seen  if  we  take  a  simple  <!:alvanic  battery  and  close  it, 
at  tir.-t  with  a  short,  and  then,  for  comparison,  with  a  long 
6pirally-w<)nn<l  wire.  In  the  first  ea^e  we  will  observe  a 
very  weak,  in  the  second  a  much  btronger  emist^ion  of 
sparks.  From  the  extra  eurrcnt^ — which  wa-s  also  known  to 
Faraday,  but  fur  a  thorou^'h  acquaintance  with  which  we 
are,  however,  indebted  to  Dove ' — originates  also  an  induced 
current.  It  iirisc^s,  as  such,  at  the  openii^g  and  closing,  and 
takes  at  the  closing  a  direction  opposite  to,  at  the  openins^  a 
direction  corresponding  with,  the  primitive  current.  That 
it  nevertheless,  at  the  closing,  has  no  effect  on  a  body  intro- 
duced, that  is  not  so  good  a  i'onduct<»r,  is  due  to  the  fact  that 
thecunentin  this  case  finds  in  the  battery  itself  a  closed 
metallic  conductor,  and  conA<'(|uently  leaves  the  seconclary 
conueetini^  bo<ly  unaffected.  At  the  opening,  on  the  con- 
trarv,  the  action  is  decidcMl.  because  here  the  primary  cur- 
rent is  interrupted,  and  conr«e([uently  the  extra  rnrreiit  flows 
throutrh  the  bodv  that  has  been  introduced  in  its  lull  inten- 
sity.  A  considerable  increase  of  the  extra  current  will  be 
noticed  if  we  put  into  the  hollow  of  the  wooden  cylinder  a 
piece  of  irou,  or  better,  a  split  iron  cylinder,  or  bettor  still, 
a  bundle  of  varnished  wire.  (BachhofFner  and  Sturgeon,  in 
"Annals  of  Electricity,"  vol.  i.,  p.  481.)' 

J  Pofrponilorff*  Annalon,  Band  W.,  Pa<z. 

*  Tho  cause  of  these  phenomena,  it  was  formerly  thought,  lay  in  thi'  f.ict 
that  the  metal  of  which  wire  is  made  is  softer  than  a  piece  of  ortiluary  iron, 
■ad  eoDieqaentlj  aosoepUbto  of  grattw  magiMtism.  Hagaus  ("  Poggcndorf  *• 
AniMiIwi)**  voL  zItUL,  p.  95)  oorreoted  thia  error.  He  showed,  by  the  derktiou 
of  the  magnetic  needle,  that  the  bundle  of  wiro  w.t»  not  more  strongly  mag- 
netized than  the  piece  of  iron  by  the  current.  Ho  found,  mofcovcr,  that  the 
phjaiological  action  of  a  bundle  of  wire  was  stronger,  and  was  .still  further 
ettengtbeoed  by  covering  some  pieces  of  the  wire  with  Tsmisk  Magnuses  ex- 
pknetion  was  the  foUowIng :  The  eormit  surroaiiding  the  iron  generates  in  the 
iron,  at  the  moment  it  arises,  a  counter  electric  current ;  during  its  contlnnanoe 
flie  iron  is  maintained  in  a  atate  of  magnetio  polarization;  wbenitatopaincnmBt 
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Here  tlie  galvanic  current  renders  the  soft  iron  at  first 
magnetic,  and  thereby  enables  it  in  tarn  to  induce  electric 
currentB  in  the  spiral  wire.  The  intensity  of  the  current  de- 
pends, on  the  one  hand,  upon  the  power  of  the  battery,  upon 
the  other  on  the  length  of  the  InductiTC  spiral,  the  thickness 
of  the  wire  need,  and  the  size  of  the  bundle  of  wire.  The 
wire  for  the  inducing  current  is  generally  shorter  and  larger, 
that  for  the  induced  current  longer  and  smaller.  The  reason 
will  he  given  in  the  fifth  chapter,  where  we  shall  go  more 
into  detail  with  regard  to  the  difference  in  the  action  of  the 
two  currents.  We  will  now  simply  observe  that  the  extra 
CDirent  induces  coirents  and  causes  shocks  only  when  the  . 
circuit  is  opened,  while  the  secondary  current  does  so  both 
when  the  circuit  is  opened  and  dosed. 

We  call  a  galvanic  battery  consisting  of  one  or  two  hel* 
ices  a  volta«^leotric  or  galvano^lectiic  apparatus.  As  the 
induced  current  produced  by  such  a  batt^  is  of  only  short 
duration,  steps  must  be  taken  In  order  to  secure  continued 
gaieration  for  medical  purposes,  to  frequently  interrupt  the 
primary  current.  This  can  be  effected  either  mechanically,  by 
introducing,  according  to  the  directions  of  Sprenger  and  Al- 
dini,  a  toothed  wheel,  the  teeth  of  wliich,  as  the  wheel  is  turn- 
ed, continually  open  or  close  the  circuit,  as  in  GUterbrock's, 
BaucVs  apparatus,  etc,  or,  much  better,  by  the  so-called 
Keefe's  hammer,  originally  constructed  by  J.  P.  Wagner,  in 
Frankfort,  a  clever  contrivance,  that  seenres  the  opening  and 
closing  by  using  the  temporary  magnetism  of  the  bundle  of 

COrPMpopdinp;  in  direction  with  primary  current  is  produced.  Thi»  cwrreat| 
howpTor.  Tcfnri!,«i  the  di^appenmnce  of  the  magncti'sm,  nnd  th<'re1iy  weakens 
the  action  to  be  uuticipated  from  the  sudden  discontinuance  ot  the  luaguctiHm. 
What,  therefore,  operates  to  lessen  the  power  of  this  current  in  the  iron,  iu- 
crcases  the  action  of  the  extra  current  Bat  the  action  of  this  curmit  will 
6Ti<K  titl>  not  be  SO  pOwetAtl  OH  leparate^  and  especially  iHoluted  wires,  as  on 
ft  «inli,l  ])iiM»r»  of  iron.  ron«eri«ently,  in  a  rnrrent  induced  by  a  bundle  of  wire, 
a  given  quantity  of  electricity  will  be  more  quiclily  compensiated,  and  thereby 
more  energetic  in  its  action,  than  in  a  current  induced  by  a  piece  of  iron  of  the 
eaine  dinenuona.  A  aimilar  reanlt  mil  be  obtained  with  a  aplit  oyltnder. 
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wire  within  the  helix.  This  little  hammer,  of  mft  iron,  wae 
formerly  attached  to  a  Bteel  spring,  so  that,  bj  drawing  it 
hack  and  letting  it  Btrike,  the  battery  could  be  opened  and 
vloi^d  in  continned  succession.  To  the:«e  (^elf-acting  Tolta- 
electric  batteries  belong  those  of  Keef,  Wagner,  Klopfer, 
Itomershansen,  Hassenstein,  Danwerth,  Dnchenne,  Dn  Bols- 
Eeymond,  Buhmkorff,  Erdmann,  and  others.  The  more 
important  ones  wiU  be  discussed  in  Fifth  Section. 

Faradaj  found,  furth^,  that,  hj  simply  placing  a  magnet 
and  a  closed  conductor  in  close  proximity,  a  stronger  current, 
running  counter  to'  the  current  of  the  magnet,  was  induced  in 
the  conductor,  and  that,  by  removing  the  magnet  to  a  dis- 
tance, a  weaker  current  was  induced  in  the  conductor,  corres- 
ponding in  direction  with  the  current  of  the  magnet.  The 
continued  renewal  of  the  induced  current,  for  medical  pur- 
poses, is  generally  secured  in  the  batteries  constructed  on  this 
principle  by  winding  the  ends  of  an  iron,  bent  in  the  form  of 
a  horseshoe  (or  two  short  bars  of  iron  that  rest  at  right  angles 
on  an  iron  plate),  with  a  copper  wire  in  such  manner  that 
the  spirals  run  in  opposite  directions,  and  then  setting 
theise  two  pieces  of  iron  with  their  spirals  in  motion,  by 
means  of  a  crank,  and  letting  them  turn  in  a  circle  before 
the  poles  of  a  horseshoe  magnet,  lying  in  a  horizontal  posi- 
tion.  The  action  of  the  steel  magnet  on  the  spiral  is  here 
not  direct,  but  is  induced  by  the  magnetism  of  the  soft  iron, 
that  appears  and  disappeors  with  each  half  revolution.  This 
magnetism  in  its  turn  generates  a  current  in  the  helices. 
This  takes  place  independently  of  the  fact  that  the  iron  is 
most  powerfully  magnetized  when  the  helices  stand  opposite 
the  poles  of  the  magnet,  and  are  always  at  the  moment  when 
tlie  rollers  move  away  from  the  two  poles  of  the  magnet, 
before  which  they  stood,  toward  the  opposite  side,  because 
the  inductive  action  is  produced  only  at  the  moment  of  the 
appearance  and  disappearance  of  the  current,  and  not  by  the 
magnetism  already  generated.  Saxton  was  the  first  to  ex- 
plain the  phenomena  of  the  extra  current  of  the  so-called 
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magneto-eldetric  appaiatosi  and  ooiusequently  the  phjsieistB 
named  the  apparatuB  the  Saxton  battery,  which,  however, 
was  snbsequentl/  changed  for  the  meaninglees  nameof  lotaiy 
apparatus.  It  dionld  be  stated  that  the  intensity  of  its  cur- 
rent increaaes  with  the  power  of  the  magnet,  the  length  of 
the  xndaetiTe  spiral,  the  proximity  of  the  soft  iron,  the 
rapidity  of  the  reTolntiona,  etc  To  this  elass  of  machines 
belong  those  of  Fizii,  Saxton,  Eeil,  Ettinghausen,  Stohrer, 
the  Breton  brothers,  Dngardin,  Ihichenne^  Palmeret,  and 
Hall,  eta  (See  Chapter  Y.) 

Chehiqal  and  Thebkal  AcnoN. — ^The  ehemieal  action 
of  induction  electricity  enables  ns,  by  means  of  the  induced 
current,  to  decompose  water,  and  a  solution  of  the  iodide  of 
potassium,  and  to  effect  other  electrolytic  processes ;  aleo, 
to  bring  to  a  glowing  heat  a  short,  thin  platina  wire.  But 
all  these  phenomena  are  more  slowly  and  less  perfectly 
accomplished  than  with  the  continued  galvanic  cuirent* 

Duchenne  called  induction  electricity  Faradism,  after  its 
discoverer,  Faraday ;  its  action  he  called  Faradic,  and  ita 
a^>^>lieation  Faradization,  a  terminology  which  has  its  justi- 
fication in  the  nomenclature  of  contact  electricity  and  its 
foundation  in  the  difference  of  the  action  of  contact  and 
induction  electricity. 
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Of  THS  £L&OTBO-MOIO&  P&OFE&IIES  OF  IHE  ANIMAL  BODY. 

E.  Du  B(»i?-I{ermond,  rntersoehungen  iibor  thicrischo  Electricitdt,  vol.  i.  and 
u.,  184$,  1849.  C.  Ludwig,  Lehrbtich  der  Flireiologie  des  Menscheo,  vol.  L, 
1868,  pp.  S16,  tl  $eg,  0.  EeUurd,  Grandiflgv  d«r  ni]rddoc^«  das  Ner?«ii- 
tjstenifl,  1864,  ppu  40,  et  »eq.  Jl.  Fick,  die  medicinische  Physik,  185G,  t)p. 
41 1 ,  «f  Mj^.  [MofgMi,  Bleotto^ytiologr  and  Thenpeattoii  eta,  New  York, 
1868.] 

Ls  order  to  have  a  clear  understanding  of  the  chansres 
produced  by  the  action  of  the  electric  current  on  tlic  various 
aniiiiitl  tissues^,  we  shall,  in  tlii>  chapter,  Ppeak  of  the  in- 
herent current!?  that  arc  prc-ent  in  the  animal  body,  a<  well 
as  of  the  chamres  the  ti-^-^uc-^  undergo  in  their  molecular 
arrangement,  during  the  production  and  action  of  the  elec- 
tric current. 

Xobili,  in  1S2T,  di^^covcred  an  electric  current  in  the  frog, 
the  so-called  froo;-current,  which  he— starting  on  the  supposi- 
tion that  nerves,  on  account  of  their  small  mH^r^  when  com- 
pared with  the  muscles,  cool  more  rapidly  through  evapora- 
tion— mistook  fur  a  thermo-electric  current.  Sul»r^e<[nently 
Matteucci  corrected  this  mistake,  as  well  as  the  error  that 
the  current  is  of  electro-chemical  origin,  and  ]*roved  that  the 
connection  of  the  two  points  in  the  long  axis  of  the  frog,  of 
which,  however,  only  one  must  he  on  the  trunk  of  the  ani- 
mal, ehows  the  presence  of  an  inherent  electric  current  ilow- 
ing  in  the  same  direction.  E.  Du  Bois-Reymond,  however, 
was  the  first  to  succeed  in  demonstrating  the  presence  of 
specific  muscle  and  nerve  currents,  by  the  deflection  of  the 


Digitized  by  Google 


86 


ANDCAL  EXiEOntHJirY. 


magnetic  needle,  aided  by  a  very  powerful  multiplier,  tc 
comprehend  the  laws  of  the  muscle  and  nerve  cnrrents,  the 
changes  they  both  underL^o  thiongh  muscular  or  nervous 
action,  and  to  re*;ard  the  frog-cunent  ae  being  the  result  of 
all  the  several  electric  cuirents  present  in  the  nerves,  mus- 
cle>i,  and  other  ti>-urs. 

To  this  end  he  distinguished  on  a  long,  fresh  piece  of 
nerve  (sciatic)  or  muscle  (gastrocnemius)  of  a  live  frog :  1, 
the  outer  surface— tlie  longitudinal  section;  2,  the  trans- 
verse section ;  8,  a  line  passing  around  the  tissue  midway  be- 
tween the  apices — ihe  equator.  He  found  that,  if,  when  the 
muBcle  was  in  a  state  of  rest,  relaxed,  and  the  nerve  in  a 
condition  of  inaction,  two  points,  lying  gymmctrically  to  the 
equator  or  the  longitudinal  axis,  were  placed  in  connection 
with  the  galvano-multiplier,  no  deviation  of  the  muscle 
followed.  On  the  contraiy,  if  the  two  points  lay  unsymme- 
trioaUy  to  the  equator  or  the  long  axis,  a  deflection  of  the 
needle  took  place,  which  was  all  the  more  considerable,  the 
nearer  the  one  and  the  farther  the  other  point  in  the  longi- 
tudinal section  was  from  the  equator  and  in  the  transverse 
section  from  the  long  axis.  The  deflection  is  largely  in- 
creased when  the  one  point  lies  on  the  longitudinal  section, 
and  the  other  on  the  transverse  section. 

Fio.  1. 

1.  Lonf^tndinal  9(*ct1on. 
%.  Tnuur«r»«  aectioo. 

a  Loiiir«xii. 

4.  Kqiififor. 

6.  PoinU  uf  no  devlAtiuu. 
8,  V.  Puinta  of  eligbt  deriathM. 
1  Polnta  of  •tfoog  dvTiatloa. 


The  direction  of  the  current  is  always  from  the  longitu- 
dinal section  to  the  transverse  section,  and  in  such  manner 
that  the  points  of  the  sur&ce  lying  near  the  equator  are 
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poeitiTe  in  relation  to  those  near  the  ends,  whQe  these  latter 
are  positive  in  relation  to  the  transverse  section. 

It  farther  appeared  that  every  artificial  transverse  section 
of  the  brain  or  spinal  marrow  is  negative  in  relation  to  the 
natural  surface  of  the  ads  of  the  brain  or  spinal  marrow.  On 
the  contrary,  there  appears  to  be  no  electro-motor  difierence 
between  the  nerves  of  motion  and  sensibility,  or  between  the 
gray  and  white  brain-enbstance. 

Djl  Bois*Eeymond  likewise  ascertained  that  if  the  nerve 
or  muscle  be  excited  by  electric  currents  or  by  mechanical 
or  chemical  irritants,  so  that  the  first  ia  rendered  phjrsiolo- 
gically  active,  and  the  latter  caused  to  contract,  and  then 
placed  at  two  symmetrical  points  in  connection  with  the 
galvano-multiplier,  a  less  defiection  of  the  needle  is  produced 
than  when  the  nerve  or  muscle  is  in  a  quiescent  state.  This 
he  caUed  the  negative  variation  of  the  current.  He  found, 
also,  that  the  needle  remained  in  this  new  position  only  so 
long  as  the  nerve  or  muscle  was  kept  in  the  stete  of  excita- 
tion, and  that  when  the  excitation  ceased  the  quiescent 
nerve-current  reappeared.  This  is  the  uniform  action  of  the 
nerves  and  muscles  on  the  magnetic  needle.  The  piece  of 
nerve  or  muscle  may  be  thin  or  thick,  short  or  long ;  the  in- 
tensity of  the  cuirent,  as  indicated  by  the  deviation  of  the 
needle,  increasing  with  an  addition  to  the  length  or  to  the 
size  of  the  transverse  section. 

From  these  iacta  Du  Bois-Seymond  concluded  that  nerve 
and  muscle  contain  innumerable  positive  and  negative  elec- 
tric molecules,  which  move  with  great  regularity  through 
the  tissue.  The  variation  of  the  negative  current  seems  to 
be  due  to  the  fact  that  during  excitation  the  electric  mole- 
cules of  the  nerves  and  muflclei)  are  kept  in  motion,  and  the 
intensity  and  direction  of  the  electric  current  consequently 
subjected  to  continual  variation.  The  needle,  however,  being 
too  slow  in  its  movements  to  follow,  takes  a  middle  position. 

In  regard  to  tlic  grouping  of  the  nerve  and  muscle  mole- 
coles,  if  we  admit  that  nerve-tissue  consists  of  an  undefined 
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mass  of  peripolar  molecules,  everywhere  enclosed  by  a  moist 
layer,  and  that  collectively  these  molecules  are  composed  of 
one  positive  equatorial  and  two  negative  polar  zones,  of 
which  the  last  connecting  axes  collectively  run  parallel  with 
the  long  axifi  of  the  nerve,  then  the  peculiarities  of  the 
nerve  and  muscle  cnnentB  are  explained.  In  this  case  we 
will  imagine  to  ourselves  an  illastration  similar  to  the  one 
we  imagined  to  explain  the  phenomena  of  magnetism.  Sup- 
pose tlie  magnet  to  be  composed  of  molecnlea^  each  one  of 
which  produces  precisely  the  same  phenomena  as  the  mag- 
net itself;  so  here  the  nerve  is  composed  of  molecoles,  each 
one  of  which  produces  the  same  oorrents  as  those  prodoced 
by  the  nerve  of  which  it  is  a  component  part.  We  are, 
however,  justified  in  this  supposition,  because  we  always  see 
— as  Du  Boi^-Beymond  has  demonstrated — even  in  the  sev 
era]  small  nerves  ir,  which  we  are  able  to  expoee  a  piece  of 
sufficient  size  fbi  observation,  the  currents  reappear  subject 
to  the  same  laws.  This  arrangement  also  explains  to  ua 
why  the  needle  remains  in  repose  wb^  two  points,  equi 
distant  from  the  equator  and  long  axis,  are  placed  in  con 
ncetion.  In  this  ease,  as  well  as  in  all  cases  of  a  batt  rv 
cloi^'vl  with  an  arch  of  like  structure  in  all  its  parts,  what 
wo  said  in  speaking  of  the  Voltaic  pile  holds  true — namely, 
that  in  the  middle  there  is  a  neutral  point,  proceeding  from 
which  on  either  side  the  tension  increases.  It  explains 
further  that,  when  we  connect  two  points,  unsymmetrical  in 
position  to  the  equator  or  the  long  axis,  that  ia,  two  points 
of  unequal  tension,  the  needle  i;^  deflected  in  proportion  to 
the  degree  of  tension ;  and,  Anally,  it  explains  the  direction 
of  the  currents,  since  points  of  less  electric  tension  are  to  be 
considered  as  positive  when  opposed  to  those  of  stronger 
eleetric  tension. 

The  action  of  electricity  on  the  non-striated  so-called  or- 
ganic muscles  of  the  ntomach,  intestines,  ovaries,  urethra, 
etc.,  is  analogous,  according  to  Du  Bois-Reymond's  experi- 
ments, to  the  action  on  the  striated  muscles.   The  only  dif 


Digitized  by  Google 


HOlUS^B  ZZFEBIMEirr. 


89 


fSsrence  which  seems  to  exist  between  the  two  fonns  is^  that 
the  oarrent  of  the  non-striated  mnscles  causes  a  far  lees  defleo- 
tlon  of  the  needle  than  that  of  the  striated  nrasdeB.  The 
lungs,  liyer,  kidneys^  spleen,  testicles,  skin,  elastic  tissnes, 
etc.,  also  possess  electric  cnirents  that  are  demonstrable  by 
the  aid  of  the  galvanometer.  These  cnrrents,  howeyer,  are 
not  go^med  by  the  same  laws  that  goTem  the  muscle  and 
nerve  currents.  The  sinews,  fasei»,  sheaths  of  the  muscular 
fibres,  etc.,  are  electricslly  inactive,  and  only  conduct  the 
currents  of  the  various  tissues. 

On  account  of  their  importance,  we  must  caU  especial 
attention  to  two  condnsions  resulting  from  the  theory  just 
adduced: 

1.  Since,  according  to  this  theory,  eveiy  nerve*moleenle 
produces  electric  currents  which  are  enclosed  by  the  moist 
membrane  that  surrounds  them  and  by  the  entire  substance 
of  the  nerve,  we  must  always  imagine  the  nerve  in  the  con- 
dition of  a  closed  battery. 

3.  We  must  not  condude  solely  from  a  slight  deviation 
of  the  needle— which  the  galvanometer  usually  shows,  de- 
spite the  powerfol  multiplicator,  when  we  test  the  intensity 
of  the  musde  or  nerve  current — ^that  the  muscle  or  nerve 
current  is  weak,  for  every  cnnrent,  in  whatever  manoer 
taken  from  an  animal,  must  be  sustained  as  a  secon- 
daij  connection,  and  considered  as  a  derivative  current. 
Thus  the  current  indicated  by  the  galvanometer  shows  but 
a  small  fraction  of  the  currents  that  exist,  not  only  in  the 
muscle  generally,  but  even  of  those  currents  which  pass  be- 
tween the  points  connected  by  the  wires  of  the  multiplicator. 

Du  Bois-Beymond  has  also  shown  that  the  phenomena 
of  the  negative-current  oscillation  exist  in  the  human  body, 
and  that  the  multiplicator  indicates  a  weaker  current  in  a 
muscle  when  voluntarily  contracted  than  when  it  is  in  re- 
pose. Job.  Kfiller '  describes  this  experiment  in  the  follow- 

'  Bericht  iibtsr  die  neuesten  FortHcbritt«  der  i'hjiik,  Baad  i.,  Pag.  813. 
BtWfiMllireig,  1849-185i. 
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ing  manner :  ^  The  copper  handle  of  an  indnction-apparatna 
was  attached  to  the  ends  of  the  two  wires  of  a  mnltiplicator 
of  37,000  ooila.  So  soon  aa  we  took  hold  of  them  with  onr 
moist  hands,  the  needle  of  the  mnltiplicator  left  the  point 
of  equilibrium,  made  a  few  oecillationa,  and  then  became 
quiet  again,  although  perhaps  not  exactly  in  its  original 
position.  If,  now,  we  contracted  the  muscles  of  one  arm 
and  one  hand,  while  we  grasped  the  handle  firml  v,  the 
needle  immediately  turned  from  10  to  20  degrees  toward 
one  side.  Kow,  if,  at  the  moment  the  needle  began  to  move 
in  the  opposite  direction,  we  relaxed  the  muscles  of  one  arm 
and  contracted  those  of  the  other,  we  saw  the  needle  go 
still  farther  in  the  contraiy  direction.  If  we  changed  in 
this  wise  the  contraction  of  the  muscles  of  the  arms  at  the 
proper  moments,  the  oscillations  ranged  from  40  lo  45  de- 
grees on  each  side."  The  needle,  then,  remains  in  repose 
so  long  as  the  circuit  continues  closed  by  the  relaxed  muscles 
of  both  arms ;  the  deviation  which  takes  place  at  the  mo- 
ment of  the  connection  is  probably  the  consequence  of  the 
electric  dissimilarity  arising  from  the  unequal  muscular  ten- 
sion of  the  arms,  as  well  as  of  momentary  difference  of  time 
in  the  touch  of  the  hands.  If,  for  example,  we  contract  the 
muscles  of  the  right  arm,  the  current  passes,  in  consequence 
of  the  lessened  electro-motor  activity  iu  this  arm,  from  the 
left  arm  through  the  mnltiplicator  to  the  right  arm,  causing 
the  needle  to  deviate  in  unison  with  this  direction.  If  we 
then  relax  the  muscles  of  the  right  arm,  and  contract  those 
of  the  left,  at  the  moment  when  the  needle  begins  to  return, 
the  current  will  pass  from  the  right  arm  through  the  mnl- 
tiplicator to  the  left,  causing  the  needle  to  make  another 
stroke  in  the  opposite  direction,  that  is,  in  the  direction  of 
the  current ;  but  this  time  the  deviation  will  be  greater, 
because  the  difference  in  tension  between  the  contracted 
muscles  of  the  lefl  and  right  arm  is  greater  than  between 
the  contraction  of  the  right  side  and  the  relaxation  of  the 
left. 
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We  come  now  to  the  eleetrical  phenomena  exhibitecl 
bj  a  neire  when  it  is  brought,  at  any  point  in  its  course^ 
mto  the  eiienit  of  a  constant  batteiy — a  condition  to  which 
Dn  Bois-Bejrmond  has  given  the  name  of  Eleeirotamu, 
This  obseirer*  found  that,  when  we  galvanize  a  piece 
of  nerve  by  means  of  a  current  of  uniform  power,  the 
original  inherent  nerve-current  undergoes  a  change,  and, 
indeed,  is  increased  in  power,  when  the  artificial  current  has 
the  same  direction  as  liie  inherent  current;  on  the  contraiy, 
the  inherent  enrrent  is  weakened,  or  entirely  overcome, 
when  the  artificial  current  flows  in  the  contrary  direction. 
These  manifestations  of  the  electro-tonic  condition  are  desig- 
nated in  nerve  physics  by  the  following  expressions:  The 
piece  of  nerve  between  the  poles  of  the  battery  ia  called  the 
irritated^  the  piece  in  the  circuit  of  the  multiplicator  is 
called  the  derivative*  If  the  nerve-current  is  increased,  it 
is  said  to  be  in  the  paeitim  phaee;  if  it  is  decreased,  it  is 
said  to  be  in  the  negative  j?ha«e.  The  increase  takes  place 
when  the  pmiive  dectrode  (the  anode)  is  nearest  the  trans- 
verse section,  the  decrease  when  the  negative  electrode  (the 
cathode)  is  nearest.  Since  the  nerve  has  a  transverse  section 
on  both  sides  of  the  constant  stream,  the  two  conditions  ap- 
pear simultaneously  on  each  nerve.  On  the  side  of  the  posi- 
tive electrode  the  nerve-current  through  the  electrotonus  is 
increased  (j)ositive  phase  of  tiie  electrotonus,  or  anelec- 
trotonus) ;  on  the  side  of  the  negative  electrode  the  current 
is  weakened  (negative  pliaae  of  the  electrotonus,  or  cateleo- 
trotonus).  The  electrotonic  condition  appears  simulta- 
neously with  the  dosing  of  the  generating  battery,  con- 
tinues so  long  as  the  battery  remains  dosed,  and  disappears 
eimnltaneoasly  with  the  opening.  The  degree  of  the  elec- 
trotonic increase,  as  well  as  of  the  deflection  of  the  needle 
caused  by  the  increase,  depsnds  on  a  variety  of  circum- 
stances. It  increases,  not  only  with  the  length  of  the  gal- 
vanized piece  of  nerve,  but  also  with  its  proximity  to  the 

» L.  c,  vol.  il,  pp.  289-889. 
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piece  of  nerre  introduoed  into  the  drcnit  of  the  multiplica- 
tor;  it  is  disproportionablj  greater  when  the  e^f^tiiig  cnrrent 
flows  longit  udinallj  than  when  it  crosses  the  nerve  at  a  right 
angle.  The  degree  increases  further  with  the  density  of  the 
exciting  current ;  it,  however,  soon  reaches  its  maximum, 
beyond  which  no  increase  takes  place.  It  teaches  finally, 
under  like  conditions,  in  a  fresh  and  Tigorons  nerve,  a  point 
from  which  it  deeoends  with  the  decrease  of  nervous  vigor, 
disappearing  when  the  physiological  powers  of  the  nerve 
cease.  If  a  portion  of  a  muscle  be  traversed  by  a  constant 
current,  it  will  also  be  placed  in  the  electrotonic  condition. 
The  eleetrotonus  of  the  muscles  differs,  however,  from  that 
of  the  nerves  in  the  following  particolare:  1.  It  continnes 
to  increase  in  strength  afler  the  electrotonic  cuiTcnt  has 
ceased.  2.  It  is  confined  to  the  portion  through  which  the 
current  flows,  while  the  eleetrotonus  of  the  nerve  extends 
with  diminished  strength  beyond  this  limit  on  both  sides. 

The  Olustration  we  imagined  to  explain  the  phenomena 
of  the  quiescent  current-^the  current  produced  by  a  regular 
series  of  peripolar  molecules  embedded  in  a  moist  layer — 
will  serve  to  illustrate  the  eleetrotonus  produced  by  the 
dipolar-nerve  molecules  that  are  arranged  in  the  manner  of 
the  Voltaic  pile.  In  this  case  all  the  nerve-molecules  lying 
between  the  electrodes  would  be  so  arranged,  that  they 
would  turn  their  negative  elements  toward  the  positive  and 
their  positive  elements  toward  the  negative  dectzoda  This 
is  easily  imagined  if  we  suppose  each  peripolar  molecule  of 
the  quiescent  current  to  be  composed  of  two  dipolar  mole- 
cules with  their  positive  zones  touching  each  other— such 
molecules  as  they  are  resolved  mto  at  the  dosing  of  the  bat- 
tery. This  illustration  explains  all  the  phenomena  of  the 
electrotonic  condition.  On  the  one  hand,  it  shows  how  op- 
posite phases  are  exhibited  at  the  ends  of  a  nerve  traversed 
by  an  electric  current;  on  the  other,  it  explains  the  degrees 
of  the  electrotonic  condition  inddent  to  the  density  of  the 
current,  the  proidmity  to  the  electrodes,  and  finally  to  the 
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angle  at  which  the  electrode  is  brought  into  contact  iritlL  the 
nerve. 

If  an  nninterrapted  electric  cnzrent  be  made  to  pass 
through  a  nenre  in  any  part  of  its  conise,  whether  in  the 
Bame  or  in  Tarions  directions^  the  nenre  Ib  aaid  to  be  tetamzed 
— an  egression  that  is  justified  by  the  fact  that  a  muscle 
connected  with  a  nerve  treated  in  the  manner  just  described 
responds,  not  onlj  with  one  simple  conyulsive  jerk,  bnt  with 
a  series  of  twitches  which  terminate  in  a  contraction  of  con- 
siderable doration,  so  that  the  mnscle  may  be  said  to  be  in  a 
tetanic  state.  If  the  tetanized  cnrrents  flow  in  the  same 
direetion,  the  intermptions  succeed  each  other  at  certain  in- 
tervals ;  and,  if  the  intensity  of  the  corrent  is  inconsiderable, 
the  action  becomes  similar  to  that  of  the  continued  current, 
and  the  phase  of  the  electrotonic  condition  appears.  If  the 
tetanized  cnrrents  flow  in  the  same  direetiou,  appearing  only 
momentarily,  both  phases  soon  follow  in  their  usual  form; 
the  positive,  however,  is  generally  weaker.  In  this  case  the 
nerve-current  quickly  decreases,  as  in  the  use  of  Sazton's 
battery.  H  finally,  the  tetanized  cuironts  flow  in  various 
directions,  the  interruptions  follow  each  other  in  rapid  suc- 
cession, as  with  the  Volta  induction-apparatus  with  a  Wag^ 
ner  hammer  attached.  Thus,  under  all  circumstances,  the 
negative-cutrent  oscUlation  is  secured. 

Of  the  action  of  quiescent  electricity  on  the  animal  tis- 
sues on  the  parts  or  the  whole  of  the  animal  body  we  know 
nothing.  Furthermore,  much  as  has  been  said  of  the  effect 
of  the  electric  tension  of  the  atmosphere  on  the  physical 
condition,  etc,  there  have  thus  far  been  no  experiments 
made  which  furnish  data  to  justify  the  assertion  that  the 
free  constant  tension  long  continued  exerts  a  deoKmstrable 
influence  on  any  animal  part  whatever. 
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THE  ACTION  OF  THE  ELECTRIC  CURRENTS  OX  THE  OEGANS  AND 
TISSUES  OF  THE  ANIMAL  BODY. 

A.  Tlis  action  qf  the  electric  current  on  the  nerves  O/nd 

muscles, 

Ladwig's  Lehrbuch  der  Physiologie,  toL  L,  pp.  ICS,  My.   B.  Dn  BoU-Reymaiid, 

Unter.-ucliungeu  iibcr  tliu'riHcIa''  Elertriritiit,  vol.  pp.  ^08—409 — 282,  teq., 
etc.  Memuiro  eur  I'eiuploi  tie  I'Electricite  eu  Med.  ]iar  li-  Dr.  H.  Valerius, 
Aimales  de  la  Socidt6  de  M6d.  dc  Gaud,  vol.  xxix.,  pp.  1 15-164.  A.  Fick,  Die 
Medicioischtf  Phjdk,  1866,  pp.  48?,  »eq.  H.  Wundt,  Lehrbuoh  der  Phjri,. 
ologie  dea  Menschen.  Erkngen,  1860,  pp.  480,  mq.  R.  Heidenhajriii  Fbjdr 
ologische  Studien,  Beriin,  1S56,  Art.  III.,  p.  55.  Uber  Wiederherstellung 
der  erlo^chcnen  Erregbark<  it  sJnrch  constantc  galvanische  Strome.  C. 
Eckhurdt  in  Hcnle'a  und  Flt'utler's  Z^tachrift,  1868,  vol.  iii,  pp.  187,  »tq. 
Eekbtrdtf  Batnge  nir  Anatomle  usd  nijnologic,  Heft  I,  QieeMo, 
1858,  Art  n  Ucber  den  EinfloM  des  cottttanten  galvaniMhen  Stromes 
auf  die  Erregbarkoit  dor  tuotori.scbeo  N'erven.  E.  Pfliiger  in  dt'r  Moitcia- 
ischcn  Central-Zi'ituiig  vom  15.  Mirz  und  .Ttili,  1«5R.  Feber  die  durch 
constauie  Strome  erzeugte  VeraodcruDg  der  motoriscbcn  Ncrveo.  E.  Pflii. 
gor,  Ueber  dei  HenuuiiigniwTensystem  IBr  peristaHsdieii  Bewegangeo 
der  Gedime,  BerUn,  lB8t.  B.  Remmk,  Gtlvauothempie  dee  Kerven.  and 
lltukclkrankbcitcn,  Berlin,  1858.  E.  Pfliiges,  Untersucbungen  iiber  die 
Phv«iolopii'  Jos  Elfttrotonug,  Berlin,  1^50.  A.  vnn  Bezol'l,  rntcrsiifhiin- 
gen  iiber  die  elcciritiche  Erregtnig  der  Xervoii  mid  .Mu:^keln,  Leipzig,  1861. 
H.  Ziemssen,  die  Electricitiit  In  der  Mcdicin,  III.  Auflage,  1866. 

I.   ACTION  OF  THE  OUSBENT  ON  HOIOB  KBRTBS  AND  KUBOLBS. 

Tf  a  motor  nerve  be  ^^iil)jected  to  the  action  of  onlr  a 
moderately  inten-p  iMi  KMrniNG  cukkent,  there  will  toUow, 
in  all  tlio  mnx'Ie-  -up])Hi'(l  hx  tliis  nerve,  a  series  of  ppas- 
modic  contractions,  so  that,  11'  the  several  closings  and  open- 
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inge  of  tbe  dnmit  follow  one  another  slowly,  clonic  or  inter- 
mitting spasma  ensne,  if  thej  follow  one  another  rapidly, 
in  gach  manner  that  the  new  contraction  begins  before  the 
preceding  has  ceaeed,  rigid  or  tonic  spufim  resnltB.  If  this 
condition  has  continued  too  long,  or  if  the  nerve  originall j 
poBsesaed  insufficient  irritability,  intermitting  spasms  will 
ensne.  Li  tbe  vigorous  muscle  of  a  frog,  in  the  beginning  at 
least,  tonic  spasms  may  appear,  if  even  there  are  not  more 
than  two  strokes  in  a  second ;  a  less  number  produce  clonic 
spasms  from  tbe  first. 

The  phenomenon,  that  a  muscle  contracts  only  at  the 
closing  and  opening  of  the  circuit,  or  only  at  the  moment 
when  the  density  of  the  current  increases  from  nought  to  a 
certain  degree,  or  descends  again  from  this  degree,  but  not 
between  these  two  points,  when  the  circuit  remains  closed 
and  tbe  density  remains  unchanged,  finds  its  explanation  in 
the  fact  that  the  contractions  depend  on  the  changing  of  the 
density  of  the  current  with  the  greatest  possible  rapidity. 
For  this  reason  Du  Bois-Reymond  gave  the  following  as 
the  first  law  of  the  electric-irritation  experiments :  '  ''It 
is  not  the  absolute  grade  of  the  current  density  nt  each  mo- 
ment to  which  the  motor  nerve,  by  a  contraction  of  its 
muscle,  responds,  but  to  the  change  that  takes  place  in  the 
grade  of  deuaitj  from  one  moment  to  another.  Thus  the 
power  of  producing  the  contractions  tliat  follow  the^-c 
changes  is  increased  the  more  rapid  the  changes  are  when 
alike  in  degree,  or  the  greater  they  are  in  a  given  lengili  of 
time." 

If  we  have,  tlieret'ore,  a  given  quantity  of  electricity, 
and  conduct  it  in  a  currt  iit  of  unvarj  ing  power  through  a 
muscle,  the  current  inten.-itv  remains  the  same  from  the 
closing  of  the  circuit  to  the  opening;  consequently,  during 
this  time,  no  contractions  take  place.  T}je  same  quantity, 
conducted  in  an  interrupted  current,  will  jiroduce  tonic  or 
dome  spasms,  according  as  the  interruptions  follow  one  an- 
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other  more  or  lew  raj) idly.  It  is,  liowever,  hot  absolntelj 
neoeseary,  in  order  to  prodnoe  the  oontractiong,  that  the 
earrent  paeeing  over  the  nerve  ahonld  be  closed  or  open, 
einoe  hj  this  means  oul^  tlie  greateat  oedUatioiia  of  the  ear- 
rent  are  prodneed;  more  limited  ▼ariatlons  in  the  intmitj 
of  the  oonrent  are  sufficient  for  physiological  effects:  for  ex- 
ample, if  we  aaddenly  increase  or  decrease  the  intensity  of  the 
current,  or  if  ve  anddenlj  conduct  away  by  a  dosed  circuit 
a  portion  of  the  current  that  passes  over  a  nerve,  or  if  we 
conduct,  as  is  the  case  with  Bemak's  <^  labile "  currents, 
with  the  current  generators  slowly  over  the  surfeoe  of  the 
body ;  in  short,  if  we  in  any  way  change  the  resistance,  or 
if  we,  by  chemical  irritation,  etc.,  modify  the  arrangement 
of  the  nerve  molecules. 

If  a  muscle  be  subjected  to  the  action  of  an  interrupted 
current,  only  that  portion  will  contract— either  exelusivelj 
or  at  least  much  more  energeticaUy — that  comes  in  direct 
contact  with  the  conductors.  As  a  consequenoe,  in  order  to 
irritate  a  broad  muscle  by  direct  action  completely  and 
evenly,  we  must,  little  by  little,  bring  the  conductors  into 
contact  with  all  its  fibres.  The  experiments  of  A.  Fick  * 
have  also  demonstrated  that,  if  an  irritant  reaches  a  bundle 
of  muscular  fibres  only  in  a  limited  portion  of  its  length,  it 
contracts  only  in  such  portion  of  its  length — the  irritated 
condition,  consequently,  does  not  extend  over  the  whole 
length  of  the  muscle — and  that  in  like  manner,  by  the  ap- 
plication of  the  multiplicator  to  a  portion  of  the  muscle 
not  contracted,  the  quiescent  current  continues  unchanged, 
while  the  contracted  portion  shows  the  negative-current 
oscillation. 

Duchenne  called  the  susceptibility  of  the  muscles  to  con- 
tract under  the  direct  action  of  the  current  ehotro-muscvlar 
contraHiliti/y  in  contradistinction  to  the  indirect  action,  that 
b,  the  irritation  of  the  nerve,  called  by  Flourens  motricity. 

*  FcfifT  thvnlweiAc  R«izung  der  Mu»kelfaseni  in  Molesohoti'a  Cntortnohllii 
gen  zur  ^'atu^leh^e  dea  Menadxto,  toL  iL,  p.  62,  «<  mj. 
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The  pbenomena  of  the  mnaenlar  oontracdons  are  aooom- 
panied  hy  a  peculiar  sensatioii.  Dnehenne  oaUa  the  power 
to  experience  thig  BeiiBation,  4j!0e^»H»tMcu^  It 
has  not  yet  been  decided  whether  this  seneibilitj  is  due  to 
the  eensitive  nerve-fibres  which  are  fonnd  in  all  nerveB^  even 
the  motor,  or  whether  it  is  dae  to  the  sensitiTe  nerves  of  the 

—  • 

tissue  snmimdiDg  the  muselei,  as  Bemak '  is  inclined  to  be- 
Heye,  or  finally,  whether  the  muscle-nerves  themselves  pro- 
duce the  sensation,  as  Eckhard'  thinks  possible 

The  relation  of  the  dectro-mnsenlar  contractalitj"  and 
sensibility  varies  in  different  individuals.  Every  mnscle,  in 
a  normal  condition,  possesses  a  certain  amount  of  both. 
Sometimes,  however,  tiltere  is  a  slight  difference  between  the 
same  muscles  of  the  two  sides  of  the  body.  In  diseased  con- 
ditions, both,  or  each  separately,  may  more  or  less  completely 
disappear;  and  thus  they  become  an  important  aid  in  diag- 
nosis. But  this  we  shall  fully  consider  in  Section  VJJL 

The  gradual  difference  of  the  electro-muscular  contrao> 
tility  and  sensibility  between  the  various  muscles  of  the 
same  individual  is  caused  partly  by  anatomical  relations — 
for  example,  in  the  case  of  the  preponderance  of  the  fiexors 
of  the  hand  over  the  extensors,  we  require  a  more  powerful 
cnrrent  to  produce  a  contraction  of  the  extensor  dAgt,  com. 
than  a  contraction  of  the  flexor  digt.  com. — ^partly  by  the 
greater  or  less  abundance  of  the  sensitive  fibres  that  are  dis- 
tributed to  the  motor  nerves,  and  come  in  contact  with  the 
ooodnctors ;  and  partly  by  the  difiference  of  the  resistance 
offered  by  the  cellular  tissue  covering  the  irritated  moBcle ; 
and,  above  aU,  by  the  thinner  or  thicker  epidermis.  Thns 
the  muscles  of  the  face  are  generally  very  sensitive,  and 
above  all  the  frontslis,  because  it  lies  immediately  on  the 
bone,  and  consequently,  in  faradizing  it,  the  bone  is  also 
electrized,  and  thus  a  pecnliar  pain  in  the  bone  will  be  ex- 
perienced together  with  the  pain  in  tlie  muscle.    Then  fol- 

*  Ucber  mpth<xli'sdio  KlectHeintnc  poliilimter  Muskeln,  Berlin,  1886,  p.  19. 
*OnmdzUgo  dcr  Pbysiologie  dc9  N  crrcQajsteuu,  Giesae^  1864,  p.  118. 
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low  tlie  orbicnUria  palpebr^  tiie  lenttor  Ubli  sup.  ilsqne 
IlAl^i ;  then  the  ephincter  orie,  the  lerator  ang.  oik,  the  qiud- 
yattis  and  triangolans  menti ;  and  finaDv,  the  zTgxHaaatici, 
the  maju^eter,  bDccinator,  etc.  On  the  neck,  the  platrsma 
mroidee  po«ee&H«  an  nnusnal  degree  of  electro-mndealar  com- 
tractilitv  and  BenBibflitY,  also  the  ste^l<M^leido-ma8toidells; 
on  the  other  hand,  the  mnscles  of  the  back  and  abdomen 
are  bnt  sligbtlj  iensitive.  The  anterior  mofides  of  the  fore- 
arm pod^esB  &r  greater  electro-mnficnlar  contraetilitr  and 
een-ibility  than  the  posterior  muficles.  The  eitensor  digt 
com.,  ezteniH>r  carpi  nln.,  etc,  pos^ieg^  a  veiy  low  grade. 
Finally,  the  tensor  faEcue  latse  and  the  muscles  of  the  inner 
|x>rtion  of  the  thigh  are  much  more  snsceptible  than  the 
muscles  of  the  outer  and  posterior  portions,  paitlj  on  ac- 
count of  the  greater  supply  of  senfitlTe  nenres  in  the  skin 
and  on  account  of  the  large  quantity  of  sensitiTe  fibres  dis- 
tributed to  the  part  by  the  nenrus  obturatoriur,  partly  on 
account  of  the  thinner  epidermis,  and  partly  on  account  of 
the  more  superficial  situation — ^while  the  electric  current,  in 
order  to  reach  the  muiH^les  of  the  outer  portion  of  the  thigh, 
must  pass  through  a  thick  epidermis,  a  thin  layer,  com- 
paratively poor  in  sensitive  nenre-fibree,  and  a  thick  layer 
of  adipose  and  cellular  tissue. 

The  contractions  that  arise  by  direct  or  indirect  gal- 
vanlc  action  are  accompanied  by  a  notable  increase  of 
temperature.  Hatteucci'  found  that,  by  the  sunple  con- 
tractions of  the  muscles  in  the  frog,  after  the  circulation 
had  entirely  ceased,  the  temperature  was  increased  0. ; 
Ziemssen,  after  a  series  of  oarefbl  experiments,  concludes  that 
the  muscle-contractions  caused  by  faradic  irritation  of  the  mo- 
tor nerves  increase  the  temperature  in  the  contracting  muscles 
and  in  the  skin  of  the  part  according  to  the  grade  and  dura- 
tion of  the  action.  He  was  able,  in  a  $eanee  of  nineteen 
minutes  (see  Experiment  IV.),  during  which  he  let  the  cur- 

'  Utber  MuHkelcontraction— T^rf<  rat  aua:  Proc.  of  the  Royal  Sot  iety,  186ft. 
YoL  viiL,  No.  22,  in  Yirohow's  Arcbiv,  1857.   Band  xiL,  Uett  I,,  p.  1 18. 
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rent  act  ten  minutes,  induding  interruptions,  to  cause  an 
increase  of  temperature  of  4.4**  0.  In  the  first  minute  of  the 
modular  ccntractioTi,  the  mercury  fell  almost  invariably 
froni  0.1*  to  0.5**  C;  it  13086,  however,  in  the  third  niiaute, 
if  the  contraction  was  |Hrolonged,  and  then  continued  un- 
changed, "^lon  the  contractions  were  of  moderate  duration, 
after  they  11  ended,  the  mercury  rose  in  the  first  minute 
mo>t  rapidly,  but  reached  its  maximum  height  at  the  first 
irritation  alwav.s  in  fn>in  four  to  six  minutes;  at  the  later 
irritations,  it  reached  its  maximum  height  somewhat  sooner. 
The  increa.'^c  in  temperature  was  acoompunied  by  an  in- 
crease  in  volume,  which,  when  Uie  extensors  were  contracted 
in  the  forearm,  amounted  to  from  ^  to  1  cm.,  in  the  thigh 
to  from  1  to  2  cm.  Heidenhain '  has  lately  shown  that  the 
above-mentioned  sinking  of  the  temperature  at  the  begin- 
ning of  the  contractions  has  its  cause  in  the  imperfection 
of  the  experiments,  and  that  the  temperature  immediately 
rises  with  the  appearance  of  tetanization,  at  first  slowly,  then 
more  rapidly.  The  tetanus  is  followed  by  an  increase  of 
warmth  caused  by  oxidation  which  is  produced  by  the  mus- 
cular contractions,  and  seems  to  promote  the  circulation 
in  so  far,  only,  as  it  furnishes  material  for  the  oxidizing 
process. 


If  a  motor  nerve  be  subjected  to  the  action  of  a  oosrsrAirr 
CTEBENT  at  the  moment  when  the  circuit  is  closed  and  at  the 
moment  it  is  opened,  the  muscle  supplied  by  the  nerve 
will  contract:  closing  contraction— opening  contraction. 
During  the  time  the  constant  battery  is  closed,  an  effect  is 
either  not  at  all  or  in  a  much  slighter  degree  noticeable. 
Bemak*  arrived  at  the  following  results:  1.  Tonic  muscle 
contractions  may  also  be  produced  by  the  constant  current, 

'  Mechanische  Lei?t«nLr.  Wiirnu  in ntwiokliniLr  ini'i  StofFmnsatz  bei  dcr  Mua- 
kelthatigkfit,    Eia  Boitrag  zur  Theorie  der  MuskeUcralte.   Leipzig,  18ti4. 
*L.  f.,  p.  56,  ttmq, 
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but  it  is  necessary  to  conduct  a  powerful  and  painful  current 
over  the  nerve  (from  20  to  50  of  Daniell's  elements).  2.  A 
current  can  cause  unbearable  pain,  without  producing  a 
tonic  contraction,  while  in  another  individual,  or  in  the  same 
individual  at  another  time,  the  same  current  produces 
powerful  contractions,  and  very  little  or  no  pain.  3.  The 
production  of  the  contractions  was  generally  facilitated  by 
the  sudden  application  of  the  clectrodtA-  to  the  nerve ;  cases 
occurred,  however,  in  which  the  contractions  did  not  begin 
in  the  compass  of  the  nerve  until  the  conductor  was  slowly 
withdrawn  from  the  nerve,  with  which  it  had  been  for  about 
a  minute  in  contact.  The  contractions  continued  as  long  as 
the  conductor  acted  on  the  nerve  by  contact  with  the  skin. 
4.  If  the  contractions  did  not  appeMr  at  the  first  contact, 
they  often  did  at  the  second,  alter  the  current  had  traversed 
the  nerve  for  a  minute  or  more.  Bemak  called  the  contrac- 
tion ]>roduced  by  the  constant  current  in  the  manner  de- 
scribed the  galvano-tonic  contraction,  to  distiuguu^h  it  from 
the  tetanic  or  clonic  contraction,  wliich  is  produced  by  fre- 
quent induction<shocks,  or  by  the  frequently-interrupted 
constant  cnnent.  With  regard  to  the  eirplanation  of  these 
phraomena,  according  to  Kemak,  the  galvano-tonic  contrac- 
tions, produced  in  the  human  organism  by  the  action  of  the 
constant  current  on  a  nerve,  belong  to  the  list  of  the  phenom- 
ena resulting  from  the  variations  of  the  current  intensity, 
to  which  Du  Bois's  law  conceniing  the  current  oscilla- 
tion, already  given,  is  likewise  applicable.  Bemak  ob- 
served that  the  tetanus  did  not  appear,  however  power- 
ful the  current,  imless  the  electrodes  were  connected  with 
the  limbs  by  moist  threads,  or  were  in  direct  contact 
with  the  muscles.  But  if  the  irritability  of  the  mus- 
cular fibres  be  increased,  they  undeigo  a  delicate  twitch- 
ing, which  prevents  the  nerve  being  acted  upon  in  a  similar 
manner.  The  bearing  of  the  nerve  will  therefore  be  the 
same  as  when  it  is  alternately  brought  near  to  and  removed ' 
from  the  most  dense  current,  without  ever  being  entirely 
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withdrawn  bejond  its  influence,  that  is,  the  component  parts 
of  the  nerre  will,  on  account  of  the  variahle  resistance  intro- 
duced, be  sabjected  to  the  action  of  currents  of  variable  den- 
sity, and  conB6(][uentl3r  the  muscles  supplied  by  these  nerves 
wOl  undeigo  contractions,  which  are  either  really  tonic,  that 
is,  without  any  apparent  interruptions,  or  which  are  con- 
cealed from  observation  by  the  skin  and  tissue  that  cover 
them.*  5.  The  majority  of  persons,  particularly  young, 
muscular  persons,  showed,  under  like  circumstances,  only 
tonic  contractions  in  the  compass  of  the  galvanized  nerve. 
And  further,  in  the  same  person  a  contraction  was  observed, 
now  within  the  compass  of  the  galvanized  nerve,  and  now 
within  the  compass  of  its  antagon^^^t,  on  differoit  dnyfi,  as 
the  result  of  the  same  operation.  The  influence  of  the  will 
in  these  cases  did  not  extend  beyond  preventing  the  antago- 
nistic contractions;  but  then  there  usually  followed,  on  the 
appesrance  of  the  current,  tonic  contractions  in  the  compass 
of  those  muscles  and  nerves  to  which  the  will  was  directed. 
This  struggle  between  the  antagonistic  group  of  muscles  was 
not  unflrequentl  V  apparent  when  it  was  quite  independent 
of  the  will ;  and  it  happened  in  some  instances  that  one  con* 
traction,  for  example,  the  flexion,  ceased  during  the  flow  of* 
the  current,  and  passed  to  the  antagonistic,  that  is,  into  the 
extension,  and  vice  verm.  These  antagonistic  galvano-tonic 
contractions  are  said,  1  >y  the  same  author,  to  be  reflex  con- 
tractions, which  proceed  from  the  central  organ-:,  in  conse- 
quence of  the  irritation  of  the  sensitive  nerves,  which  occurs 
when  tlicy  are  under  electric  influence. 

The  opinion  also  formerly  prevailed,  with  regard  to  the 
muscles,  that  they  responded  with  contractions  only  to  the 
closing  and  opening  of  the  circuit.  Wundt,  Yon  Bezold,  and 
Fick  observed,  on  the  contrary,  that  the  muscles  continue 
contracted  so  long  as  the  current  passes  through  them. 
Vundt,  especially,  found  that  when  he  killed  animals  with 
curare — ^which,  as  is  well  known,  destroys  the  irritability  of 


^L.Cfp.  68. 
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the  nerree,  but  not  of  the  muBcles — the  convulsive  jerk  at 
the  opening  and  closing  disappeared,  while  the  continue<? 
contraction  remained.  The  intensity  of  tlio  currant  that 
acts  on  the  nerve  and  muscle  exerts  a  notable  infinence  on 
the  extent  and  character  of  the  irritation,  as  well  with  re- 
gard to  the  result  of  each  closing  and  opening  as  with  re- 
gard to  the  result  of  the  continued  closing  of  the  circuit.  In 
the  first  instance,  the  direction  the  constant  current  takes 
is  worthy  of  notice,  aooording  lis  it  is  tamed  from  a 
more  central  to  a  Tnore  peripheric  transverse  section  (de- 
scending current),  or  from  a  more  peripheric  to  a  more  cen- 
tral trausvers 2  section  (ascending  current).  When  the  cur- 
rent is  of  medium  strength,  opening  and  closing  contractions 
follow ;  on  the  contrary,  when  the  current  is  very  strong  or 
vexj  weak,  only  one  contraction  results,  and,  indeed,  with  a 
weak  ascending  current,  only  a  closing  contraction ;  with  a 
strong  ascending  current,  only  an  opening  contraction ;  .with 
a  strong  descending  current,  only  a  closing  contraction. 

The  law  oli-enredin  muscular  contractions  aooords  per- 
fectly with  the  law  that  governs  nervous  contractions,  when 
the  part  of  the  muscle  directly  irritated  is  separated  from 
tiie  part  showing  the  irritation  by  its  contractions.  If,  on 
the  contrary,  the  whole  muscle  be  enclosed  in  the  circuit,  the 
most  energetic  contractions  will  generally  be  the  closing,  to 
which,  when  the  current  is  increased,  the  opening  contrac- 
tions will  be  added.  But,  the  wprse  the  nerve  in  the  muscle 
performs  its  functions,  the  more  the  closing  contractions  pre- 
ponderate oyer  the  opening  contractions.  So  far  as  concerns 
the  consequence  of  the  closing,  the  weakest  and  strongest 
currents  have  no  effect  on  the  motor  nerves,  while  currents 
of  medium  intensity  produce  a  series  of  distinct  twitches  or 
a  tetanic  contraction.  .  In  the  muscle,  on  the  contrary,  the 
contraction  that  continues  during  the  closing  increases  with 
the  iiifcnsity  of  the  current. 

The  irritability  of  the  nerve  is  of  notable  influence  in 
the  production      the  contractions.  In  this  regard,  Du 
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Boi^-Heymond,  bj  experimentmg  on  frogs,  arrived  at  the 
following  residts:  1.  Contractions  of  apparently  equal 
power  appear  with  the  highest  grade  of  irritability  at  each 
closing  and  opening  of  the  descending  current,  that  is,  from 
the  spinal  marrow  toward  the  mnscle,  or  with  the  ascending 
current,  from  the  muscle  toward  the  spinal  marrow.  I 
say  apparent,  because  the  energy  of  the  contraction  makes 
a  gradual  distinction  impossible,  d.  With  a  medium  grade 
of  irritabilitj,  on  the  oontrarj,  which  the  frog  originally 
possesses  or  soon  acquires  through  the  weakening  of  the 
irritabilitj  by  the  current  (see  below),  at  the  closing  of 
the  descending  current,  a  Tory  powerful  contraction  ap- 
pean;  at  the  closing,  a  very  weak  contraction,  or  perhaps 
none  at  all.  The  reverse  takes  place  with  the  ascending 
current — that  is,  at  the  closing,  either  a  very  weak  or 
perhaps  no  contraction  ensues;  at  the  opening,  a  very 
powerM  contraction.  There  are  many  exceptions  to  the 
rule  established  by  Eitter'  and  verified  by  Nobili.*  Por  in- 
stance, we  sometimes  see,  when  under  a  steady  action  the 
irritability  has  penetrated  still  deeper,  the  disconnecting 
contraction  increase  in  relative  strength  to  the  closing  con- 
trsction,  prol  )a1)l  j  because  the  nerve  has,  in  a  measure,  lost 
its  susceptibility  to  this  irritation  bythe  preceding  ein^rgetic 
closing  contractions,  while  it  has  retained  its  susceptibility 
for  the  opening  of  the  circuit.  According  to  Longet  and 
Katteucci,*  this  reversion  of  the  usual  phenomena  takes 
place  normally  in  the  anterior  roots  of  the  spinal  nerves  of 
the  dog,  rabbit,  fn  >g,  etc.  For,  if  we  let  the  current  act  on 
these  roots  instead  of  on  the  trunk  of  the  nerve,  after  it  leaves 
the  canal  of  the  s})inal  marrow,  contractions  follow  at  the 
closijig  and  opening  of  the  ascending  and  descending  ctir- 

*  Dewds,  daw  ein  b«sti&nd{ger  ChWaniiinuf  den  Lebentprozess  im  Thier- 
niebe  be^^lcitet.  See  Ritter'a  pbya^cbcm.  AbhandlungeQ  in  dmmologisbtt 
Folpe.    Leipzip,  180C. 

•  Aunuica  de  Chiiou-  et  Physique,  Mai,  18:^:$,  t.  xiiv. 

^  Comptcs  reudus  do  I'Acaddiuie,  etc.,  Ju  !>  Scptcmbrc,  l^H,  u  xix.,  p.  571. 
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rent,  at  first,  it  i.s  true,  later ;  however,  the  phenomena  ar- 
ran^ro  themscU  ts  iiivaruilily  so,  that  a  cuutinued  c^nlractiou 
foliuws  the  flusiii^  »'t'  the  ascending'  current,  and  a  less 
durahle  contraction  folluwa  the  opeiiln^^  of  the  de&cending 
current,  wliile  both  are  wanting  ut  the  opening  of  the 
afccentiing  current  and  (•lt)>iiipf  of  the  descending  current. 
Since  the  nerve^  luae  their  vitality  iVoia  tlie  centre  luward 
the  circumference,  it  may  he  that  the  exeitahility  in  the  an- 
terior roots  of  the  spinal  nerves  decrease^  rajddly  to  a  degree 
where  a  return  oi'  the  phenomena  occurs,  uiitil  finally,  N\lien 
the  irritability  is  entirely  lost,  no  twitching  at  all  is  ap- 
parent.' 

AVe  will  uuw  treat  of  the  law  in  it.s  more  flpocific  sense, 
lo  ^\  liieli  these  twitchings  are  toubjci-led  ;  tliat  i.-,  we  will  an- 
swer the  i^ue&tion  relative  to  the  cl</du'/i(/  (ind  <>jh  n  'liuj  of  the 
cir<''fff.  wlien  the  current  is  variously  directed,  in  relation  to 
the  motor  and  senpitive  nerves. 

The  law  that  applies  here  is  that  of  Marianini— that  the 
descend iiii;-  (-urrent,  at  the  closing,  af\er  the  elo?iiig,  and  at 
the  opening  of  the  ciivuit,  (•au>es  more  pain  ;  while  the 
ascending  cun*ent.  at  tlie  rl(»Hiig  and  opening  of  the  circuit, 
causes  greater  i-*intraction.  Ih-malv'  .-ueceeded,  with  a  eer- 
tuin  intensity  of  current — hetwccn  20  and  30  of  DanieU'^ 
ehMUMiits — in  producing  only  jmin  witli  the  des<'endiug  cur- 
rent, and  only  twitching  with  the  a.-ceiiding  current,  when 
he  avoided  the  nerves  of  the  skin  runiang  over  the  biceps 
nmsele.  With  a  greater  intensity  of  current — iO  elements, 
and  ujiward  —cWiiig  eontr;u  ti(^ns  were  observed,  not  only 
when  the  (current  as-cended,  hut  als.»  when  it  descended; 
they  were,  however,  more  jjowerlul  when  the  current  flowed 
in  the  former  direction.  By  frequently  changing  the  direc- 
tion of  the  current,  and  csjiecially  by  varying  the  action  of 
the  constant  currents,  this  diflTerence  may,  it  is  true,  be  ren- 
dered almost  imperceptible.   A  reversiou  of  the  law  of  coii- 

*  Oabert  ud  IUtter*t  Amukn  dor  Pbyaik,  p.  824. 

*  GtlTUioUi«npie|  p.  114. 
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traction  often  takes  plaee  in  diseased  limbs  in  sncb  a  manner, 
that  the  ascending  current  causes  more  pain,  while  the  de- 
scending cnirent  causes  more  twitching.  Remak  found 
further,  that,  when  we  let  the  current  act  in  such  manner 
that  one  conductor  is  in  contact  with  a  point  of  the  nerve, 
while  the  other  is  in  contact  with  anj  portion  of  the  body 
{unipolar  ajfplieaUon  &f  ike  eurrm^),  the  positive  electrode 
is  endowed  with  nearly  all  the  functions  which  the  descend- 
ing cnrrent  disehaiges,  and  the  negative  electrode  is  endowed 
with  the  functions  of  the  ascending  current. 

If  we  turn  now  to  the  changes  in  the  irritability  of  the 
nerve  in  the  eleetrotonus,  which  were  first  studied  by  £ek* 
hard,  and  the  enors  of  whose  assertions  were  corrected  by 
Pfluger,  we  shall  find  they  obey,  according  to  the  last-named 
author,  the  following  law :  If  a  constant  current  lie  con* 
ducted  over  a  portion  of  a  nerve,  during  its  flow  the  irrita- 
bility will  be  altered,  not  only  in  the  intrapolar  portion, 
but  also  in  any  given  extrapolar  portion,  in  either  direction, 
and  it  is  increased  within  the  compass  of  the  negative 
electrode,  the  cathode;  on  the  contrary,  it  is  lessened  with- 
in the  compass  of  the  positive  electrode,  the  anode.  The 
law  may  be  thus  expressed :  Every  portion  of  a  nerve  in 
the  condition  of  the  cateleetrotonus  posse:^  an  increased, 
and  every  portion  of  nerve  in  the  condition  of  the  anelec- 
trotonus  a  diminislied,  irritability.  Between  the  electrodes 
there  is  a  point  at  which  the  cateleetrotonus  goes  over  into 
the  anelectrotonuB,  and  at  which  the  irritability  remains  un- 
changed. The  position  of  this  point  (lepends  upon  the  con- 
stant current ;  the  stronger  the  current,  the  nearer  the 
negative  electrode.  In  the  extra-polar  portions,  the  irrita- 
bility decreases  with  the  withdrawal  of  the  electrodes,  until 
at  last  it  entirely  ceases. 

,  The  changes  in  the  irritability  of  a  muscle  when  it  is  in 
the  electrotonic  condition  differ  from  the  changes  that  take 
place  in  a  nerve,  therein  that  they,  like  the  electrotonic 
condition  itself,  are  confined  to  the  muscle  over  which  the 
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current  passes.  An  irritati<»u  produced  above  or  below  the 
portion  of  muscle  over  which  the  con.stunt  current  passes 
bus,  !  oii>equeatljry  iD^uence  oa  the  degree  of  the  oou- 
tractions. 

TJoTiiak  Imd  alrejidy*  endeavored  to  demonstrate  that  the 
chaii^is  ill  the  irritability  of  healthy  and  diseased  nerves  and 
iiiu-cks  were  phenomena  resulting  from  the  electrotonic 
conditions,  but  he  fiiiled  to  adduce  the  i»hysical  proof  of  the 
correctness  of  hif*  njtinion.  A.  Eulenburg'  succeeded  in 
placing:  certain  superticial  motor  nerves  (accessorius,  niedi- 
anus,  uinaris,  perona;us)  and  muscles  (deltoideus  and  oj>po- 
nens  pollicis)  in  the  electrotonic  condition.  For  e\a?n})le, 
by  briniring  into  contact  with  the  X.  accessorius,  di- 
rectly at  its  entrance  into  the  M.  trapezius,  a  small  button- 
shaped  negative  electrode  of  the  induction  apparatus,  whose 
positive  electrode.  ] provided  with  a  broader  surface,  was 
pressed  to  the  sternum,  and  then  above  the  negative  electrode 
passing  an  ascending  or  descending  current — depending  on 
his  desire  to  test  the  anelectrotonus  or  the  catelectrotonus — 
over  the  N.  acccssorius,  in  the  fii*st  case  (descending  extrapo- 
lar  anelectrotonus)  he  wsis  able  to  j)rove  that  there  was 
a  negative,  and  in  the  second  case  (descending  extr  i]  olar 
catelectrotonus)  a  positive  incresise  of  the  irritability  of 
the  portion  of  nerve  lying  beyond  the  current.  The  experi- 
ments demonstrated,  further,  that  the  amount  of  the  positive 
and  negative  increjuse,  as  well  as  also  the  duration  of  the 
after-elfect  (especially  in  the  catalectrotonus),  generally 
answered  to  the  streogtU  of  the  current  aud  tJie  duration  of 
cslosing. 

AVith  regard  to  the  muscles,  when  the  ol>ject  was  to  de- 
monstrate the  intrapolar  anelectrotonus  and  catelectrotonus, 
Eulenburg  proceeded  in  such  wise  that,  in  examining  the  ane- 

^  C,^  p, 

'  Ueb«r  Eleclrotonislrende  WiHrangen  b«i  p«reataner  Anwcndnng  d<w  ooii> 
HtaDtcii  .<t roroei!  aiif  XeiTeii  und  MMkelo.  Dwtiches  AtoUt.  flir  Klin  UcfUclOt 
UL  ToL,  ia07,  p.  117,  m  ttq. 
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lectrotonus,  lie  placed  tlie  negative  electrode  of  the  induction 
current,  ai>plicd  to  the  muscle  itself,  near  the  anode,  and  in  ex- 
amining the  catelectrotonus  he  placed  the  electrode  near  the 
cathode.  Here,  aloo,  the  positive  increase  with  tlie  catelec- 
trotonus was  apparent;  the  negative  increase  with  the  ane- 
lectrotonus  less  so.  , 

Xot  onlj,  however,  is  the  irritability  changed,  but  the 
POWER  TO  CONDUCT  THE  mRiTABiLrTY  lA  alfio  cluuiged,  be- 
ing diminished  in  the  anelectrotonic  as  well  as  in  the 
catelectrotonic  portions.  Betzold  found  that  this  decrease 
in  the  rapidity  of  transmission  reaches  its  maximum  near 
the  electrodes,  and  sinks  from  these  points  toward  the  intra- 
polar  as  well  as  toward  the  extrapolar  portions,  but  the  de- 
crease extends  farther  on  the  side  of  the  anode  than  on  the 
side  of  the  cathode.  Another  phenomenon,  also  di^covcred 
by  Betzold,  is  connected  with  this  doci  rased  conductivity 
in  the  electrotonus,  that  it  is  longer  before  the  twitching 
appears,  when  the  nerre  fa  irritated  by  the  closing  of  chain 
enirents  (time  of  the  latent  irbita.tzon),  than  when  by 
opening  shocks.  If  it  is  a  descending  current,  this  delay  is 
notic  eable  with  w^eak  currents  only  j  with  stronger  currents 
the  twitchings  immediately  a])pcar.  If,  however,  it  is  an 
ascending  current,  so  that  the  stimulus  must  pass  the  point 
traversed  by  the  current  and  the  anelectrotonic  point  before 
the  twitching  apj)ears,  the  moment  of  the  latent  irritation 
A  ill  often  be  n(»ticcable.  These  facts  can  be  explained  only 
by  admitting — 1,  That  at  every  entrance  of  a  constant  cur- 
rent into  the  nerve  a  moment  of  prej^aration  transpires 
before  the  irritation  appears,  which  preparatory  moment 
gradually  decre;uics  with  the  increa^e  iu  the  intensity  of  the 
current;  and  2.  That  at  each  closing  of  a  constant  current, 
the  irritation  takes  place  only  at  the  cathode,  and  the  por- 
tions of  nerve  and  musrl(>  near  the  anode  are  only  irritated, 
if  at  all,  by  the  transmission  of  the  irritability  induced  by 
the  negative  pole.  A  delay  in  the  conductivity  takes  ]>lace 
UL  an  electrotonic  muscle  as  well  as  in  a  nerve,  but  the 
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delay  of  the  conductivitj  does  not  extend  beyond  the  electro- 
tonic  portion. 

Thb  AFiEB-AonoN  OF  THE  ELBCTBOiosnB  is  nuuiifold.  On 
the  one  hand  it  conBists  in  change  of  irritability,  which  re- 
nuung  for  a  time  after  the  electrotonna  and  on  the 

other  hand  in  an  irritation  that  accompanies  the  transition 
from  the  electrotonna  to  the  nsual  condition.  The  first  of 
these  conditions  consists,  according  to  the  position  of  the 
electrodes,  in  an  increased  irritability  (positive  modifica- 
tion) or  in  a  diminished  irritability  (negative  modification). 
After  its  disappearance,  the  catelectrotonns  leaves  a  neg- 
ative modification  of  short  duration  behind,  which  soon 
gives  way  to  a  positive  modification  of  greater  duration, 
while  the  anelectrotonus  is  immediately  transformed  into 
a  gradually-increasing  positive  modification.  The  second 
after-action  of  the  constant  current — ^the  irritation  with  the 
open  circuit — is  caused  by  the  disappearance  of  the  anelec- 
trotonus, and  generally  manifests  itself  by  an  opening  eon* 
traction,  but  sometimes,  when  the  constant  cnirent  ia  of  a 
certain  duration,  by  an  opening  tetanus*  Its  seat  is  at  the 
anode.  Those  transverse  sections  of  nerves  or  mnscles  that 
are  near  the  cathode  are  placed  in  an  irritated  condition,  if 
at  all,  only  by  the  transmission  of  the  stimulus  proceeding 
from  the  positive  pole. 

In  the  muscle,  this  after-action,  as  well  as  the  direct 
action  of  the  eleetrotonus,  is  confined  to  the  portion  traversed . 
by  the  current.  The  opening  of  a  constant  current,  that  has 
passed  over  a  muscle  for  a  length  of  time,  is  followed  by  a 
continued  contraction  of  the  muscle,  which  relaxes  veiy 
slowly.  By  closing  the  antagonistic  cnrrent,  the  contraction 
is  increased ;  by  closing  the  currents  flowing  in  the  same 
direction,  it  is  dissolved,  Betzold  thinks  he  is  jnstified,  by 
the  results  of  Ms  experiments,  in  coming  to  the  conclusion 
that  the  irritating  action  of  the  galvanic  current  is  due  to 
the  chemical  effects  produced  by  the  current  in  the  conduc- 
tors over  which  it  flows,  and  that  the  electric  irritation  is 
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nothing  else  than  a  certain  fona  of  chemical  irritation,  whose 
proceBS,  like  the  hydrogen-generating  process,  during  the 
dosing  of  the  cnrreut,  appears  directly  only  at  the  negative 
pole. 

We  hare  an  additional  after-action  in  the  modification 
of  the  irritability  of  the  nenres,  which  is  produced  by  the 
change  in  the  direction  of  the  current.  Bitter,  who  experi- 
mented  with  weak  Voltaic  piles,  found  diat,  when  we  let  a 
frog's  thigh  remain  fbr  from  thirty  minutes  to  an  hour  in  a 
closed  circuit,  its  initability  changes.  Then,  with  a  descends 
hi'^  current,  no  contraction  will  follow  either  the  opening  or 
dosing  of  the  circuit ;  with  an  ascending  current,  on  the 
contrary,  the  contractions  increase  in  strength  the  longer  the 
closing  is  continued,  until  at  last  tetanus  follows  the  opening 
of  the  circuit  According  to  Yolta,  who  experimented  with 
a  more  powerful  apparatus,  both  directions  of  the  current  are 
depressing  in  their  effects ;  the  nerve,  consequently,  no  mat- 
ter what  tibe  direction  of  the  constant  current  is,  remains  mo- 
tionless. But,  if  we  now  change  the  direction  of  the  current, 
BO  that,  for  example,  the  nerve  is  traversed  by  an  ascending 
instead  of  a  descending  current,  it  will  be  found  to  be  again 
irritable  (Y oltaic  change).  According  to  him,  therefore,  the 
ascending  as  well  as  the  descending  current  would  change 
the  irritability  of  the  nerve  in  such  wise,  that  it  renders 
the  nerve  insensitive  to  the  stimulus  of  the  direction  of  its 
own  current,  and  sensitive  to  the  antagonistic  current.  J. 
Bosenthal  *  has  given  the  subject  a  thorough  examination, 
and  has  succeeded  in  bringing  all  the  facts  relative  to  it  un- 
der the  following  law:  "Every  constant  current  that  for  a 
length  of  time  passes  over  a  motor  nerve  places  it  in  a  con- 
dition in  which  the  irritability  is  increased  for  the  o])cnin^ 
of  tiie  approaching  current  and  the  closing  of  the  antUj^o- 
nist ;  on  the  contrary,  it  is  diminished  for  the  closing  of  the 
former  and  the  opening  of  the  latter." 

<  Monatsbericbt  dcr  Kdnigl.  Praoss.  Amdemie  der  Wiaaenaob>ftea  sa  Bet- 
Un,  Deo.  1827,  p.  640. 
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A  further  action  of  the  constant  current  on  the  mn-iclea 
consists  in  the  reestablishing  of  their  extinct  irritability. 
Hei<lenhayn  was  the  first  to  discover'  that  a  muscle,  that 
by  fatigue  or  maltreatment  of  any  kind — provided  its  vi- 
tality has  not  been  entirely  destroyed — has  lost  its  irrita- 
bility, will  recover  it,  if  the  muscle  be  subjected  for  thirty 
seconds  or  more  to  the  action  of  a  sufficiently  powerful 
(say  from  twenty-five  of  DaniclPs  elements)  constant  cur- 
rent. The  two  directions,  however,  are  notablv  unlike. 
The  descending  current  is  weaker  in  its  action,  and  loses  its 
powers  sooner,  than  the  ascending.  If  the  irritability  of  a 
muscle  has  been  reestablished  by  a  constant  cuiTent  in  this 
manner,  the  electrical  stimulus  has  a  peculiar  effect  on  it. 
Thus,  if  a  constant  current  has  passed  over  a  non-irritable 
muscle  for  a  length  of  time  in  a  certain  direction,  a  contrac- 
tion can  be  obtained,  under  the  most  favorable  circum- 
stances, by  opening  this  current  or  closing  its  antjigonist. 
If,  also,  for  example,  the  ascending  current  be  used  to  re- 
estal»lish  the  conductivity,  contractions  will  be  obtained, 
un<ler  tlic  most  favorable  circumstances,  by  opening  the 
ascending  or  closing  the  descending  current.  What  Ileiden- 
hayn  in  this  manner  demonstrated  on  frogs,  Remak  observed 
on  the  living  person.  As  a  result  of  his  experiments,  he 
arrives  at  the  following  conclusions:  a.  The  constant  cur- 
rent increases  the  irritabilitv  in  tlie  sensitive  as  well  as  in 
the  motor  nerves,  h.  It  increases  the  power  of  a  muscle 
produced  by  the  influence  of  an  induct i(»n  current.  If,  for 
example,  we  have  tested  the  contractility  of  a  muscle  (the 
biceps,  for  instance)  by  means  of  a  weak  extra-current  con- 
ducted over  the  nerve,  and  have  found  it  to  be  feeble,  and 
then  conduct  a  constant  current  of  from  20  to  25  elements, 
forfntm  15  to  60  seconds,  over  the  nerve  and  muscle,  the 
equally-intense  induction  current  will  now  be  able  to  effect 
a  coni})lete  elevation  of  the  upper  arm.  Fick  *  contends 
•  that  similar  experiments  on  himself  produced  negative  re- 

•  X.  c.  •  Z.  f.,  p.  461. 
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suits,  and  ifi^  therefore,  of  opinion  that  the  revitalizing  of  an 
exlmasted  muscle  on  the  living  subjec  t,  h\  the  use  of  the 
constant  current,  as  recommended  by  Heidenhayn,  is  hardly 
possible.  The  result  of  my  own  observations  inclines  me 
to  Heinak'n  opinion.  Especially  in  a  case  of  congenital 
facial  paralysis  of  the  right  side  in  a  young  man  of  twenty- 
four,  the  reactive  power  for  the  intermitting  current  was 
always  increased,  after  subjecting  the  frontalis  for  30  or  40 
seconds  to  the  action  of  a  constant  current  of  from  12  to 
16  elements.  The  patient  also  asserted  that  the  fedUIng  of 
contraction  was  much  stronger  than  before.  In  like  man- 
ner, by  means  of  an  intense  current,  I  was  enabled,  in  sev- 
eral cases  of  lead  paralysis,  to  increase  the  reaction  of  the 
extensors  against  the  induced  current,  Kemak,  at  the 
same  time,  observed'  that  the  irritability  of  the  muscles 
and  nerves  for  induced  currents,  and  for  the  entrance  and 
exit  of  constant  currents,  so  far  as  we  can  judge,  as  a  rule, 
is  equal;  that  there  are  cases,  however,  in  healthy,  and, 
of  course,  more  frequently  in  diseased,  limbs,  where  the 
irritability  for  one  or  the  other  current  is  greater.  After 
Baierlacher,  Schulz,  Meyer,  and  Ziemssen  had  published 
a  series  of  cases — ^all  of  them  of  facial  paralysis — ^which 
gave  as  their  result,  that  in  completely  paralyzed  mus- 
des  and  nerves  the  irritability  for  the  constant  current  is 
sometimes  not  only  sustained,  but  even  increased,  while 
the  irritability  for  the  interrupted  current  entirely  cea^^es ; 
and  after  much  labor  had  been  expended  in  vain  endeavors 
to  explain  these  phenomena  satisfactorily,  Keumann  in- 
stitnted  a  series  of  experiments  on  art  appropriate  case 
of  facial  paralysis,*  in  order  to  test  physically  the  difleren- 
tial  action  of  the  induced  and  constant  currents,  which 
proved  that  a  momentary  duration  of  the  constant  current 
produces  the  irritating  effects  on  paralyzed  muscles  and 
nerves,  while  these  effects  cannot  be  obtained  by  induced 
currents  of  momentary  duration.  Bruckner's  experiments 

<  L.  c,  p.  93.  <  Deatsche  Klinik,  1864,  No.  4. 
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on  several  patient^  nffocted  with  jniraljsis  with  fatty  rie- 
generation  and  atrophy,'  and  ZiL'in?«en's  ob-ervations  on 
paralysi->  of  the  nerves  of  the  arm,*  prove  the  correctnesB 
of  Xeumann's  views. 

In  conchi?ion,  we  must  apeak  of  the  Bo-called  paralyzin*:^ 
action  of  the  constant  current  Valentine*  was  the  first  to 
as.«ert  that  the  constant  nnrent,  so  long  a>  it  traverses  a 
portion  of  nerve  with  a  given  intensity,  renders  it  incapable 
of  transmitting  contraction-producing  stimulus.  Matteucci 
attained  simihar  re>nlt«;  by  a  different  series  of  experiments, 
and  consequently  recommended  the  application  of  the  con- 
tinued current  as  a  remedy  for  tetanus.  TTo  fetanized  frogs 
with  strychnia,  and  then  subjected  them  to  the  action  «if  a 
direct  continued  current.  The  frojjs  died  without  anv  of 
the  usual  'convulsions  that  accompany  death  caused  by 
strychnia.  Later,  Eekhard  *  made  some  experiments  to 
discover  the  eflfect  of  the  electrical  stimulus  on  the  nerves 
of  the  muscles,  when  a  part  of  the  nerve  is  ?nbjected  to 
the  action  of  a  continued  current,  and  found  that  in  this 
case  contractions  followed  neitlier  the  mechanical  nor 
chemical  irritatif)n.  nor  even  tlie  stimulus  of  the  inter- 
rupted current.  In  other  words,  tlie  nerve  is  paralyzed  so 
long  as  any  portion  of  it  is  subjected  to  the  action  of  a  con- 
tinued current.  The  following  peculiarities  resulted  from  the 
application  of  the  interrupted  current  as  an  irritant:  1.  The 
relation  between  the  intensity  of  the  interrupted  and  con- 
stant currents  is  not  unimportant.  If  the  latter  should 
neutralize  the  action  of  the  former,  it  must  not  sink  below 
a  certain  degree.  2.  The  paralyzing  effect  of  the  constant 
current  is  more  apparent  when  it  is  placed  betweea  the 
muscle  and  the  irrit  itin.'-  battery  than  l>et\veenthe  irritating 
battery  and  free  end  of  the  nenre.  3.  The  ascending  direo* 

'  Deutsche  Klinik,         No.  30. 

*  ElectHcltit  in  der  Hedicin,  8d  ed.,  1806,  p.  l»0,  d  »eq.,  and  pp.  78-95. 

*  Lehrbttch  der  Fbjviologie  dea  Menschen,  vol.  iL,  aeo.     p.  65S»  1848. 

*  Henle  uiA  Pfenflbr,  L  c. 
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tion  of  the  current  in  tlie  constant  circuit  neutralizes  more 
powerful  irritatiiiir  ciirrrnt^  than  the  descending.  From 
these  facts  Kckhard  canu'  to  the  following  conelu>ions; 
Ererj  muscular  contraction  to  be  expected  under  the  influ- 
ence of  any  irritation  whatever  can  be  avoided  by  ineane  of 
a  constant  current,  and  evcr^-  tetanus  already  existing  may 
in  like  manner  be  removed.  An  additional  series  of  experi- 
ments led  Kfkhard,'  in  partial  contradiction  to  the  above 
statements^  to  the  following  results :  1.  If  a  constant  cur- 
rent  flows?  npward  in  a  motor  nerve,  its  irritability  is  de- 
crea<^  under  the  influence  of  every  fonn  of  irritation,  no 
matter  at  what  point  of  the  nerve  it  is  applied.  2.  But,  if 
the  current  descends,  a  decrease  of  irritability  will  take 
place  in  and  al)ove  the  galvanized  portion  only;  on  the  con- 
trarv%  the  irritability  of  the  portion  below  the  negative  elec- 
trode will  be  incre^ised.  Pflu«ier  has  shown  that  not  only 
thes^  contradictions,  but  also  tlie  errors  in  the  last  two  as- 
sertions of  Eckhard,  were  dne  mainly  to  the  fact  that  he  did 
not  consider  the  great  de])endency  of  tlie  phenomena,  in 
lli^e  cases,  on  the  intensity  of  the  constant  current.  In 
consideration  of  this  fact,  the  above-named  result-,  nrrord- 
ing  to  Pfluger/ should  be  expressed  as  follows:  1.  When 
we  irritate  a  motor  nerve  above  a  constant  ascending  cur- 
rent whose  intensity  does  not  pass  a  certain  grade,  the  con- 
tractions are  not  weakened,  as  Eckhard  supposed,  but  the 
revense  is  true  of  the  descending  current  of  like  intensity, 
when  the  irritation  takes  place  above  it.  It  is  only  when 
the  intensity  of  the  current  pusses  a  certain  (h  ^.toc,  that  re- 
sults are  reversed.  2.  The  other  statement  of  Erlsh  ird,  that 
with  the  ascendinii  constant  current  the  irritability  of  the 
nerve  at  every  point  is  decreased,  is  also  in  the  main  incor- 
rect. If,  for  example,  the  current  docs  not  pass  a  certain  de- 
gree, the  contractions  produced  l>y  irritating  a  portion  oi  the 
nerve  above  the  portion  reached  by  the  constant  current  are 

*  Bdtrilge  zm  Anat  Fhvmol.,  1855,  L  e. 

*  Ueber  du  Hcmmungsnenreitsysteai,  etc,  I S. 
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by  no  mean-  \v<  iilccned — on  the  eontraiy,  they  are  r^ingularly 
strengthened.  But  if  the  current  passes  a  certain  intenfiitj, 
then  the  contrary  h  tme,  that  is,  the  contractions  are 
weakened. 

« 


Directly  connected  witli  the  changes  that  are  produced 
in  the  nerve  and  mugcle  by  the  electrotonus  are  those 
changes  of  irritability  which  are  occasioned  by  the  irrita- 
tion itself,  as  well  as  by  a  variety  of  other  influences,  tem- 
perature, etc. — considerations  which,  on  account  of  their 
practical  importance,  we  shotdd  not  fail  to  notice  in  this 
connection : 

1.  By  the  irritation  itself  eoraetimes  an  increa-e  and  Bome- 
times  a  decrease  of  irritability  will  be  produced.  The  first  is 
observed  when  ihe  stimulants  follow  one  another  with  mod- 
erate 'rapidity,  neither  too  quickly  nor  too  slowly,  and  do 
not  pass  a  certain  duration  and  inten^-ity.  If  the  stimulants 
follow  too  rapidly,  if  they  are  too  violent  or  too  durable,  a 
decreage  of  irritability  will  be  quickly  noticeable.  The  in- 
crease of  the  irritability  by  the  irritation  can,  according  to 
Wundt's  observations,  be  so  considerable,  that,  for  example, 
an  indnction  shock,  that  at  first  only  stills  a  weak  twitching, 
finally  i>roduces  a  forcible  and  durable  tetanus.  Wundt 
found  also  that,  by  the  use  of  induction  shocks  of  short  dura- 
tion, a  difference  existed,  depending  on  the  direction  of  the 
latter.  Descending  induction  shocks  proved  much  more  effec- 
tive than  ascending,  probably  because  in  the  latter  case  the 
irritation  at  the  cathode  must  pass  tlie  anelectrotonic  inter- 
ception before  reaching  the  muscle,  while  with  the  deseed- 
ing current  the  irritation  is  produced  on  the  side  toward  the 
muscle.  Hence  it  is  that  an  increase  of  irritability  pro- 
duced  by  a  descending  induction  current  is  increased  by  a 
constant  current  flowing  in  the  same  direction,  and,  on  fhe 
contrary,  decreased  l\v  a  constant  current  flowing  in  the 
contrary  direction.  The  decrease  in  irritability  caused  by 
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irritation  or  fatigno  is  observed  eepecially  when  tlie  stimti- 
lants  follow  one  another  rapidly  or  are  too  intense.  Thus, 
frequent  interruptions  of  the  cnrrent  of  a  powerfbl  battery, 
as  well  as  the  individual  shocks  of  a  powerfnl  induction 
cnrrent,  have  but  little  influence.  So  we  see,  further,  not 
unfrequently,  in  pathological  conditions  in  which  a  powerful 
induction  current  is  nece^sjiry  to  produce  muscular  contrac- 
tion, that  after  a  time  it  fails  to  produce  any  contraction 
whatever.  Further,  the  contraction,  when  the  individual 
twitchings  have  become  resolved  into  a  continued  (tetanic) 
contraction,  decrease-^,  at  first  rapidly,  and  later  more  and 
more  slowly.  If  a  muscle  has  been  contracted  for  a  short 
time  only,  it^  own  inherent  current — which,  by  the  dimin- 
ished deviation  of  the  galvanometer  needle,  has  indicated  a 
chaufje  in  its  molecular  condition — bv  the  immediate  return 
of  the  needle  to  its  original  position,  indicates  the  undimin- 
ished strength  of  the  muscular  current;  if,  however,  the 
muscular  contraction  has  been  of  longer  duration,  the  needle 
will  take  more  time  to  return  to  its  original  position. 
Brown-S6quard*s  experiments  on  the  enervating  ulFccts  of 
the  electric  current  are  hi<;hlv  interestinsj  to  the  student  of 
these  phenomena.'  lie  subjected  tlie  hind-leg  of  a  rabbit 
to  the  :iction  of  a  powerful  magneto-electric  current,  and 
then  killed  the  animal.  Two  and  a  half  hours  afterward, 
the  electrized  limb  was  found  to  have  stiffened,  Avhile  the 
other  hind-leg  was  still  limber  ;  two  hours  later,  the  rigidity 
of  the  faradized  limb  l>egan  to  decrease,  while  it  just  began 
iu  the  limb  that  was  not  faradized.  A  week  later,  the 
fi>niier  wa-  in  a  ^t:lte  of  decomposition,  while  the  latter  was 
still  rigid.  TTo  tlien  took  another  rabbit,  cut  off  both  fore- 
legs, and  subjected  one  of  them  to  the  action  of  an  electric 
curri  nt.  The  muscular  irritability  decreased  slowly,  until, 
at  the  <'\|iirati(i?i  of  ten  minutes,  it  had  so  far  disappeared, 
that  rigiility  ]>egan  to  bo  nppnrent.  The  other  extremity 
was  still  irritable.    In  half  an  hour,  the  rigi<lity  of  the  fara- 

>  Gas.  Mid.  de  Paris,  181'J,  pp.  8dl  aud  9^9. 
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dized  limb  began  to  decrease,  while  it  was  five  liours  before 

therti  w  ati  auy  appearance  of  rigidity  in  the  other.  In  a  cor- 
responding  manner,  decomposition  had  made  couBiderable 
progress  in  one  extremity,  while  the  other  was  still  riijid. 

2.  The  irritability  is  preserved  by  the  connectiun  of  the 
nerve  with  the  brain  and  ^-iKiial  marrow.  In  the  livinp:  atii- 
mal,  a  |K)rti(m  of  nerve  separated  from  the  brain  or  spinal 
marrow  changes  its  microscopic  character  after  five  or  six 
days,  and  ha.^  then  tntirt'ly  lo>t  its  irritability.  The  muscles 
retain  their  irritability  lunger.  In  reference  to  the>e  phe- 
iioiiiena,  Yalli  was  the  first  to  assert'  that  the  vitality  of  the 
motor  iiervoB  was  more  in  their  ramifications  than  in  their 
<>ri^in>.  In  some  ciifecij,  where  the  irritation  of  a  portion  of 
nerve  situated  near  the  origin  failed  to  produce  muscular 
contractions,  they  followed  the  irritation  of  a  portion  of  the 
same  nerve  lying  near  the  periphery.  Nysten's  law,  accord- 
ing to  which  the  riLri<lity  of  death  proceeds  from  the  jmrtions 
nearer  the  brain  toward  the  more  di?^tf>nt,  in  the  axis  (»f  the 
hrain  and  spinal  marrow  from  above  downward,  in  every 
nerve  from  its  origin  toward  its  ramihcations  in  the  mu-des, 
is  a  strong  argument  in  favor  of  the  correctness  of  Valli'a 
theory.  Matteucci  and  Longet '  tell  us  that  they  have  ob- 
served directly  opposite  plu  nomena  in  experimenting  on 
the  sensitive  nerves,  which  lose  their  vitality  first  in  their 
ramifications  in  the  skin,  uiid  last  at  their  origin  in  the  brain 
and  spinal  marrow,  and  cr>n-e(jnently  the  portions  nearci^t 
the  nervons  centres  retain  their  irritability  longer  than  th*  )se 
near  the  |)eriphery.  These  experiments  with  the  sensitive 
nerves,  on  account  of  the  difticulties  attending  them,  liave 
not,  as  vet,  been  verified.  Ritter  thouj^ht  he  had  also  dis- 
covered  that  the  inatability  of  the  flexors  was  much  less 
than  that  of  the  extcn>ors ;  yet  the  difTercnce  l)etwccn  the 
two  consists  onlv  in  the  fact  that  the  tlex<»rs  sooner  cease  to 
react  under  the  infiuence  of  the  electric  stimulus  than  the 

1  Bcc  Du  Bois-Reymond,  !.  c,  toL  L,  pp.  8Si>SSff. 
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cxtensorfi,  and  are  tlio  fir>t  to  nnflen^o  decomposition,  per- 
haps l>ecaiise  the  fornier  are  in  euimeetion  with  a  higher 
point  of  the  Fiiiaal  marrow  than  the  latter. 

3.  Interruption  of  the  c  irculation  also  weakens  the  irrita- 
bility. If  we  separate  the  lower  from  the  upper  porti<>!i  of 
a  frog  in  snch  a  nuiiuier  that  they  are  connected  by  the 
nerve  only.  t!ie  irritability  nevertheless  continues  for  several 
day^,  although  the  nen  es  uf  parts  well  supplied  with  lilood 
retain  their  irrital)ih'ty  longer  than  tliose  of  parts  poi>rly 
supplied.  Kiliaii '  found  that  if  we  open  a  l)li)od-ve"*«*el  of 
one  leg  of  a  frnir,  just  killed,  and  extract  the  ])h)od.  while  in 
the  other  leg  the  blood  is  retained,  and  then  irritate  the 
nervca  of  both  extremities  imtil  no  more  contractions  ensue, 
the  nerves  of  the  limb  retaining  its  blood  will  soon  recover 
80  that  renewed  irritation  will  reproduce  the  contractions, 
while  the  nerves  of  the  other  (bloodless)  limb  will  have  en- 
tirely lost  their  susceptibility  to  electric  irritation.  l>rown- 
S^quard '  tied  the  aorta  of  a  rabbit,  above  the  ateriic  renales. 
and  the  muscles  of  the  hind  legs  a  few  honrs  afterward 
ceased  to  contract  in  response  to  electrical  irritation.  AVlien 
he  loosened  the  ligature,  however,  the  muscular  irritability 
returned. 

4.  Bruises,  lacerations,  pressure,  too  high  or  too  low  tem- 
perature, notable  derangement  of  nervous  nutritiMn,  in  -h.irt, 
every  thing  that  changes  the  nerve  chemically,  de'Tea-t'.-,  the 
irritabiliry.  As  for  the  influence  of  the  temperature.  Eck- 
hard  fuund  that  the  nerves  of  a  frog  in  water  of  0*^  Tleaumur 
became  insensible  in  45  seconds,  and  in  water  from  —3°  to 
—5°  they  become  immediately  iiw«-nsil>le.  At  4-30°  R. 
their  snscejjtibility  to  irritatioa  routinued  from  12  to  15 
w^eonds,  and  at  from  -f  55°  to  4-00°  R.  the  susceptibility 
wao  only  momentary.     Rosenthal '  found  that  the  motor 

>  Yerauctic  neber  BeatituUon  tier  Nenrea— Eiregbarkeit  oach  dem  Tode. 
Gieasen,  1857. 

•0*1.  MM.,  1851,^0.87. 

*  Ueber  den  Binfliias  hoherer  Tempentnrgnide  vat  UotereMke  Kcma. 
Kotb  Inder  M«do.  Cmtml^Seitimg,  1859,  No.  98. 
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nerves  lose  their  sensibility  at  about  +70^  and  that 
they  retain  it  for  a  time  at  a  lower  temperature^  for  ex- 
ample, ut  +00°,  about  4  or  5  seconds;  at  +60%  about  16 
seoonds ;  at  +40°,  more  than  10  minutes,  etc.,  that  is,  much 
longer  than  Eckhard  states.  On  the  contrary,  the  higher  the 
temperature^  provided  it  does  not  pass  a  certain  limit,  the 
greater  the  irritability.  Thus  Seh^ske'  found,  in  experi- 
menting  with  the  nerve  of  a  frog,  that  an  irritation  that  was 
insnfficieat  to  overcome  a  contraction  at  15^  0.,  was  quite 
sufficient  at  18®  0.  An  elevation  to  86^  G.  caused  a  sudden 
increase,  and  then  a  continued  decrease  of  the  irritability. 
Important  disturbances  of  nutrition  supervening,  the  nerve- 
fibres — the  oily  matter  of  which  has  coagulated — no  longer 
react  under  electric  irritation.  A  certain  decomposition 
takes  place  in  the  muscular  fibres  of  long-paralyzed  limbs. 
They  appear  paler  and  softer,  lose  their  contractility,  but 
preserve  their  transverse  fibres.  In  these  cases  better  nutri* 
tion  may  restore  the  contractility.  If,  however,  the  muscular 
fibres  have  degenerated  into  fat  or  cdlular  tissue,  the  imta- 
bility  is  hopelessly  lost. 


n.     THE   EFFIXT  OF  THE    IlLKCTIilO   CURRENT  ON  THE  KEBTES 
OF  bEN8E  A2»D  ILLE  8EN80EY  NERVES. 

While  on  the  irritation  of  the  mot&ty  nerves  the  resulting 
phenomena  are  increased  through  the  fluctuation  of  the  cur- 
rent, it  is  otherwise  with  the  special  nerves  of  sense  and  the 
sensory  nerves.  It  is  true  that  their  activity  is  heightened 
through  the  fluctuation  of  the  enrrent^s  intensity,  but  this 
also  takes  place  when  there  is  a  gradual  lessening  of  the 
irritation,  even  during  the  closure  of  the  circuit  In  other, 
respects  the  eenpory  nerves  behave  as  the  motory — only, 

>  Ueber  die  Verindcruogen  der  KrregbArkeit  durch  Warme.  Umdelbcig, 
IMO. 
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since^  on  the  other  hand,  the  central  nerre-end  lies  nearer 
to  the  organ  perceiving  the  aenaation  than  the  peripheral 
end,  the  law  of  the  electrical  aensationa  assnmes  an  opposite 
expresaion  to  the  law  of  contraction,  i.  e.,  by  a  descending 
weak  current  there  is  only  a  sensation  on  closing  the  circnit ; 
by  a  descending  strong  current  there  is  only  a  sensation  on 
opening  the  circnit;  while,  on  the  contraty,  by  an  ascending 
current,  the  sensation  on  closing  the  circnit  increases  with 
the  strength  of  the  current. 

If  we  allow  the  interrupted  current  to  work  on  the  skin, 
the  following  sensations  differ  according  to  the  strength  of 
the  current,  the  frequency  of  the  shocks,  and  the  form  of  the 
conductors,  and  vary  from  a  light  tickling,  pricking,  burning 
aensation  to  the  most  severe  pain.  The  increase  of  the  pain 
with  the  greater  frequency  of  the  shocks,  arises  from  the  fact 
that  the  nerves  of  sense  and  the  sensory  nerves  have  the 
peculiarity  of  perceiving  aensationa  for  some  time  after  the 
impression  is  made.  A  single  shock  of  an  induction  appa- 
ratus causes  only  a  light  sensation ;  if,  howeveV,  to  this  there 
follows  qnickly  a  second,  the  sensation  is  stronger,  for  to  the 
effect  of  the  first  that  of  a  second  is  added,  and  so,  according 
to  the  quickness  of  the  interruption  of  the  current,  the  pain 
is  incieaaed  in  intensity.  The  form  of  the  conductors  we 
may  so  modify,  by  the  use  of  metallic  platinum,  which  easily 
takes  the  form  of  the  body,  or  of  cylindrical,  globular,  or 
conical  tips,  or,  finally,  of  metallic  threads,  bound  together 
in  the  form  of  a  broom,  from  tiie  points  of  which  long  crack- 
ling sparks  easily  pass  to  the  skin,  as  to  produce  a  degree  of 
excitement  which  for  the  normal  skin  is  insupportable,  and 
which,  even  to  the  skin  deprived  of  ordinaxy  sensibility,  is 
exceedingly  painfuL 

If  we  connect  the  epidermis  with  the  conducting  wires 
of  a  Voltaic  pile,  there  arises  at  the  moment  of  closing  the 
circuit  a  pricking,  stinging,  burning  sensation  which,  with 
currents  of  certain  intensities,  may  be  increased  till  it  be- 
comes imendurable.  This  aensation,  which  is  strongest  at 
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the  moment  of  making  the  oonncctioD)  exists  with  lessened 
intenaitj  also  during  the  closure  of  the  circuit.  The  dry  akm 
is  much  more  sensitive  than  the  moiftty  and,  when  de]*ri'-f'd 
of  its  epidermis,  a  painful,  burning  point  is  produced.^ 
There  is  a  remarkable  difference  in  tlie  strength  of  the  sen- 
eation,  both  by  the  use  of  the  Voltaic  pile  and  the  induction 
apparatus,  between  the  poflitiye  and  negative  polos;  provided 
that  the  electrodes  lire  of  equal  thickness,  the  native  pole 
always  produces  a  more  intense  effect  on  the  skin.  We  may 
easily  assure  ourselves  of  this  by  placing  two  similar  conduct- 
ors on  two  corresponding  parts  of  the  body ;  the  burning 
sensation  at  the  point  touched  by  the  negative  pole  will 
always  be  the  stronger.  The  negative  pvle  also  produces  a 
stronger  effect  on  the  motory  nerves  than  the  positive.  If 
we  expose,  for  instance,  two  homologoas  muscles  of  the  fa<» 
equally  to  the  working  of  the  current,  the  contraction  of  the 
one  affected  by  the  native  pole  will  be  greater  than  that 
produced  in  the  other.* 

Moreover,  all  regions  of  the  skin  are  not  equally  eenutive 
— the  most  s  'i  '♦ivn,  on  account  of  its  richness  in  n^ves,  is 
the  taoe — and  ia  this  the  most  sensitive  parts  are:  the  points 
of  issue  of  the  trigeminus  nerve,  as  the  N.  supraorbitalis 
from  the  for.  enpraorbitale,  as  the  N.  subeutanens  mal» 
from  the  ibr.  zygomaticuni,  as  the  N.  alveolaiis  inf.  from 

*  lUe  IIumbuldt'H  Vnrsuche  iiber  die  gereute  Muskel-  imd  Nerrea&Mer, 
17W.  Tom.  i.,  pp.  101,  197,  etc. 

*  TIm  delcmiitttioD  nt  »  pd[«  «•  podtlv«  or  negative  b  made  moat  oonvon- 
tentlv  hy  the  elvctrolyttiit  of  the  lo<Bido  Of  potaBsium.  If  the  condactlog  w{r68» 
tj|>|>odwith  pUtinuro,  of  n  hitt«Tv,  an-  plur*-*!  on  a  nif^jc  of  blottintr-p'^por,  mtn- 
rated  with  a  dolutioo  of  iturch  paste  and  the  itjdide  of  poUssium,  iiDmediatclj 
there  uppoan  on  the  poaitiTc  polo,  fkom  the  d^odtiom  of  iodine^  a  blue  ipot. 
With  the  indnotion  appantu  wo  faflten  the  ends  of  tha  Moondarf  eoU  with  the 
phitinuin  wires  {nJc  Section  V.,  Duclienne'!*  apparatu.4,  or  the  following),  secure 
the  spring  S"  thit  it  tinr-^  not  viJirHte,  nwl  then  condiirf  th'^  in  lijci  I  current, 
pruducod  bj  breaking  the  priiiiiirr  eu^ent,  Uirougb  the  tiUcr-paper.  01  course, 
if  the  teima  positive  and  n^tire  ate  to  mean  alwaja  the  mom  Uiing,  tha 
priaarf  onrrent  most  alwaja  have  tiM  Mme  direetiaa,  L  e;,  the  poaidve  polo 
of  the  batterj  nnut  alwajra  be  attaobed  lo  the  etme  bindliig  aorew* 
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the  for.  mentale,  as  well  as  the  line  of  transition  from 
the  eliin  to  the  mucous  membrane  of  tlie  noae  or  of  the 
mouth. 

Remak '  has  found  that  as  a  law,  generally  holding  good, 
the  excitability  of  a  nerve  is  the  greater  the  nearer  the  irri 
tated  point  is  to  the  brain ;  and  he  has  further  >?liown  that 
the  rule  is,  not  only  for  each  single  nerve  in  its  course,  but 
also  for  the  nerves  generally  of  the  body,  that  the  nerves  of 
the  lower  extremities  commonly  need  for  their  excitation  a 
more  intense  current  than  those  of  the  upper.  According  to 
this  author,  the  rule  appears  to  be,  in  regard  to  tlie  motory 
nerves,  that  their  excitability  is  not  only  greater  at  their 
central  than  at  their  peripheral  end,  but  that  it  decreases  as 
we  recede  from  the  brain. 

As  regards  the  effect  of  electric  currents  on  the  nerves  of 
sense,  they  are  excited  both  by  the  constant  and  interrupted 
current,  yet  in  a  much  greater  degree  by  the  former.  This 
stronger  effect  of  the  constant  current  is  especially  remark- 
able by  the  irritation  of  the  sense  of  vision  :  when  we  apply 
one  plate  of  the  galvanic  clement  to  the  forehead,  and  the 
other  in  the  region  of  the  trigeminus,  a  clear  perception  of 
light  being  produced,  which  even  a  stronger  volta-electrical 
induction  current  is  hardly  able  to  create.  Of  the  induced 
currents  the  magneto-electrical,  which,  on  account  of  their 
less  frequent  interruption,  are  related  to  the  constant  cur- 
rents, work  more  powerfully  on  the  sensory  nerves  than  the 
volta-electrical.  If  we  place  a  zinc  plate  on  the  gums  of  the 
u]>|)er  molar  teeth  of  one  side  of  the  mouth,  and  a  silver  plate 
on  the  corresponding  spot  of  the  other  side,  a  sensation  of 
brightness  similar  to  lightning  is  produced,  which  is  much 
more  perce]»tible  when  the  current  is  led  directly  through 
the  eyes.  If  we  apply  an  intense  constant  current,  there 
follows  an  appearance  of  fire  and  flame,  and,  by  careless  use 
of  this,  even  injury  to  the  retina.  The  light  itself,  which  is 
jHjrceived  when  the  constant  or  interrupted  current  is  used, 

'  L.  c,  p.  87. 
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is  colored,  and  Parkinje/  ae  well  as  Kuete,*  has  observed 
that  when  we  place  die  positive  pole  on  the  closed  eyelid, 
and  take  the  negative  m  the  hand,  there,  appears  in  the 
region  of  the  macula  lutea  a  veiy  intense  blnish  light,  which, 
interrupted  hy  dark-colored  circles,  fades  ont  toward  the 
periphery.  If,. on  the  contrary,  we  reverse  the  .poles,  a  red- 
dish-yellow light  appears,  which,  most  vivid  in  the  periphery 
of  the  field  of  vision,  vanishes  toward  the  centre.  When  the 
intensity  of  the  cnrrent  is  conddmble,  the  whole  field  of 
vision  is  lighted  np  with  tolerable  nniformity.  The  inter- 
mpted  cnrrent  produces,  moreover,  when  we  conduct  it  in  the 
transverse  or  vertical  direction  through  the  eyeball,  a  hori- 
zontal or  perpendicular  oval  distortion  of  the  pupil,  and  it 
increases  the  tears,  but  affects  the  retina,  like  the  continued 
current,  very  little. 

Brenner*  has  published  the  following  observations  in  re- 
gard to  the  effect  of  electricity  on  the  organ  of  hearing:  Ijf 
the  cathode  is  placed  in  the  auditory  passage,  filled  wifih 
water,  and  the  anode  is  connected  with  any  other  part  of  the 
body,  there  arises,  when  the  circuit  is  closed,  a  strong  sensa- 
tion of  sound,  which  continues  during  the  fiow  of  the  cur- 
rent, but  gradually  dies  away  when  the  circuit  is  opened. 
If  the  anode  be  placed  in  the  ear,  no  sound  is  heard  either  at 
the  moment  of  making  the  connection  or  during  the  con- 
tinuance of  the  current ;  yet,  when  the  circuit  is  broken,  a 
slight  sound  is  perceived.  These  reactions  Schwartze^  and 
Lucae  have  not  been  able  fully  to  establish ;  on  the  contnuy, 
the  latter  has  observed  that,  when  the  cathode  (zinc  pole)  is 
placed  in  the  ear,  and  the  anode  on  the  neck  or  hand,  a 
painful  drawing  sensation  is  perceived  in  the  ear  at  the  dos- 
ing and  during  the  fiow  of  the  current,  which  immediately 

>  Kusi'ct  \Uga/;iu  tur  <liu  gcaammte  Ileilkunde,  Band  xx.,  pp.  81-50. 

*  Lehrbucb  der  OphthaliiiQlo^  1S40,  19. 

*  Zur  Elec  t rophTdologie  mid  Eleetrop*thotogfe  d«s  N.  aoostieoa.  Petarft* 

burger  Med.  Zeitung,  1803. 

*  I'ebcr  die  sogeDatmte  Otiatnk  Brenner's.   Archiv  fiir  OhreubcUkundc^ 
Btiad  i. 
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oeaees  with  the  opening  of  the  eircait  On  the  contrary, 
when  the  anode  (copper  pole)  is  in  the  ear,  a  less  painful 
drawing  is  produced,  which  also  vanishes  when  the  current 
is  interrupted.  When  the  induction  current  is  used,  there 
is,  moreover,  observed  a  sensation  as  of  a  roaring  and  rush- 
ing wind,  which  is  produced  hj  the  presence  of  water  in  the 
auditory  x)a^.siige,  besides  a  tickling,  pricking  feeling  which 
by  means  of  a  very  intense  current  may  he  made  unen« 
durahle.  At  the  same  time  there  is  perceived,  probably  in 
consequence  of  the  irritation  of  the  chorda  tvmpanl  which 
descends  from  the  cavity  of  the  drum  of  the  ear  against  the 
N.  lingualis  and  in  common  with  it  reaches  the  glaadula 
salivalis  int.,  an  unpleasant  metallic  taste  on  the  middle  of 
the  corresponding  side  of  the  tongue ;  and,  as  Althaus '  has 
remarked,  there  is  an  increase  in  the  flow  of  saliva. 

When  the  conductors  are  placed  in  the  nose,  according 
to  Ritter  who  made  the  painful  operation  with  a  Yoltaic 
pile  of  twenty  pairs,  there  arises  both  at  and  during  tlie 
dosore  of  tho  circuit  a  peculiar  smell,  sourisli  with  the 
ascending  and  ammoniacal  with  the  descending  current.  I 
myself  perceived  an  increase  of  the  mucous  secretion,  as 
well  a.s  a  pricking,  Btingiug  i^ensation  in  the  nose,  the  latter 
predominating  when  the  zinc  pole  was  in  the  no^  and  the 
copper  pole  taken  in  the  hand.  If  the  negative  pole  were 
j»lace<l  in  the  nos^e  and  the  positive  applied  to  the  neck,  I 
perceived  at  the  same  time  au  alkaline  taste  on  the  tongue ; 
by  reversing  the  direction  of  the  current,  a  sour  taste,  which 
spread  out  from  the  root  of  the  tongue  to  its  end. 

If  we  place  a  zinc  plate  on  the  back  of  the  tongue  and 
a  silver  plate  under  the  same,  and  bring  their  free  ends  in 
contact,  we  perceive  a  stinging,  sourish  taste  on  the  up{jer 
suriace  of  this  organ,  and  beneath  it  a  slightly  alkaline  one, 
or  none  at  all.  If  we  arm  the  end  of  the  tuu;j;iie  with  zinc, 
and  its  back  with  silver,  the  sensation  of  taste  is  much  more 
intense  than  by  the  reverse  arrangement  of  the  metals.' 

*  m»  EleetridUt  in  der  Medidn,  BerUn,  1800,  p.  78.        *  PCa£ 
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The  Bensatioii  of  taste  lasts  during  the  doanre  of  the  dicvit 
with  unabated  strength.' 

If  we  touch  with  the  electrodes  certain  points  of  the 
fiuse,  and  espedallj  of  the  neck,  there  arises  a  decided  me- 
tallic taste,  which  appears  bitter  to  some,  to  others  soar  or 
6ty})tic,  and  which  is  perceived,  not  only  on  the  tongue,  but 
also  on  the  gums  and  on  the  palate.  On  the  neck,  the  re- 
gion of  excitation  is  often  limited  to  the  five  cervical  ver- 
tebra, and  frequently,  especially  in  patients  sufTeiing  from 
tabes  or  nervous  diseases,  it  extends  even  deeper.  The  rinc 
polo  produces  the  stronger  sensation  of  taste. 

The  If^ktenoe  isf  the  Electric  CurretU  on  ths  Btam  and 
the  iSpinal  Marrow, 

For  what  we  know  oii  tkib  bubject  we  are  mainly  in- 
debted to  tlie  investigations  of  Edward  Weber/  wlioiii  wo 
follow  liere  in  a  f^reat  me:isure.  If  we  nll<:)W  tlic  current  of 
u  rotary  apparatus  to  work  on  the  braiu  of  a  iroi;,  various 
plieaomena  appoar,  acconlin;^  to  the  region  irrituti'il.  If  we 
tliufi  disturb  tbc  liLiui-j'lieres  of  the  cerebrum  or  of  the  cere- 
bellum, Tiot  only  on  their  surface,  but  within,  there  fulhnvs 
either  a  coiitraetion  of  the  museles  or  indications  of  j»<un. 
"When  the  corpora  (juadrigemina  are  irritated,  tliore  arise 
contractions  of  single  moticlee,  which  have  more  the  appeal^ 

I  BehcB&beIn  (Ueber  dnige  nittelbftre  phTriologtoelie  Wirkungeii  der  «t- 

UOflphiimchen  Electrlcitiit,  Ilenle  und  Pfeufer's  Zeiti^ibrift,  1831,  Ilefl  iii.,  p. 
885,  et  »eq.)  8upiw*<>!*  that  the  sour  tASte  produced  on  the  tongiip  by  the  gal- 
vuuic  current  ia  uot  caused  by  the  electricity  as  such,  but  by  the  nitrio  acid 
which  is  formed  onder  the  inflaenee  of  electricity  from  the  nitrogen  and  oxygen 
of  the  air.  The  amell  produced  In  the  nose  by  the  electrie  omreDt  is  not  di» 
reotiy  tiie  result  of  thia,  but  is  more  Intinutely  oonnectcd  \vl(h  tlie  o/.otic  whkh 
!fl  formed  by  the  lu  tiou  uf  this  force  nn  oxyfron.  Fiiirtlly,  di  *  tiirity  is  .miy  the 
indirect  eau*o  nl'  tin.-  li^ht  und  sound  plu'iiiinirn:!,  lor  the.-^o  ui  inilV.-t.ition?  n.*- 
sult  from  the  vibr&lury  uiuvetueut^  ptt>duced  itx  the  {>arlicle«  of  the  air  by  the 

eleetiloal  diselttrgee. 

*  Wagner's  HandwOrterbuoh  der  Physiolof^  ait  RQotnldht  anf  phyeiolo* 
glsoho  Pathologic^  Biannsohwdg^  1M6,  Theil  HI.,  AbUu  %, 
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anee  of  clonic  than  of  tonic  BpaBms,  and,  probably  tbrough 
an  appropriate  arrangement  in  the  dioice  of  the  muscleB,  re- 
semble the  reflex  actiona. 

In  regard  to  the  effect  of  tiie  oonatant  cnrrent  on  the 

brain  of  the  living  animal,  Kattencd  *  inatitnted  investiga- 
tions of  which  the  following  are  the  results  :  If  the  poles  of 
a  Voltaic  pile  of  sixty  pairs  of  plates  are  applied  to  the  hemi- 
spheres of  the  cerebrum  or  the  cere]>eUum,  the  animal  is  not 
disturbed;  if,  however,  tlie  eurporii  cpiadrij:;einin;i  ur  the 
crura  cerebri  are  brought  iu  couuection  witli  the  electrodes, 
the  auiaiiil  cries  out,  aud  at  the  same  time  ull  the  muscles 
ut'  the  body  contract.  These  phenomena  hist  several  sec- 
onds, but  disappear  with  the  interruption  of  the  current. 

If  we  allow  the  current  of  a  rutary  apparatus  to  work 
ou  the  spinal  marrow,  by  bringing  the  upj)er  and  lower  ends 
of  tlie  same  in  connection  with  the  two  poles,  there  arises  r 
LTencral  rigid  cramp  of  all  tlie  muscles  of  the  body  and  ex- 
iremiticB,  since  all  their  nerves  spring  froin  ihe  spinal  mar- 
row. In  tliis  respect  the  spinal  iiiiUTuw  behaves  as  a  com- 
mon ^teIn  of  all  the  nerves  of  motion.  In  two  other  points, 
however,  it  shows  itself  not  to  be  a  common  nerve-stem — 
points  which  aic  enough  to  induce  us  to  yield  to  it  an  inde- 
pendent acti\ity : 

1,  If  we  place  the  conducting  wires  in  connection  with 
a  (leeper-l%nng  portion,  or  even  tlie  lower  end  of  tlie  spinal 
marrow,  all  the  muscles  of  tlie  body  and  extremities  are 
thrown  into  convulsions,  as  when  their  upper  end  is  irri- 
tated ;  if  the  spinal  marrow  were  only  a  conunon  nerve- 
stem,  then  onlv  those  muscles  should  be  seized  with  rigid 
cramps,  whose  nerves  pass  out  from  this  portion,  or  lie  so 
near  as  to  be  atiected  by  the  current.  That  the  convulsion 
of  the  muscles  of  the  upper  extremities  in  this  case  arises 
directly  from  the  apinal  marrow,  and  not  ii'om  the  effect  of 
thb  cnirent  on  the  roota  of  the  nervea  of  these  parta,  ia 

*  TaM  dM  nMDomtaM  AI«otiOiibjBlolo|^qiies  dee  Animeox,  Fkrie,  1844^ 
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proved  by  the  feet  that,  wLen  we  make  a  section  tlirough 
the  Bpinid  marrow,  and  bring  the  cut  Barfacea  again  fully  in 
contact,  the  upper  parts  ara  no  longer  thrown  into  oon- 
TDlBions. 

2.  The  electric  current  working  through  the  nerves  pro- 
dncee  a  rigid  spasm  which  immediately  disappeais  when  the 
enrrent  u  intermpted ;  but,  when  acting  on  the  spinal  mar- 
row, it  shows  its  effect  even  for  a  considerable  time  after  the 
breaking  of  the  connection — ^in  frogs,  lively  and  vigorous 
for  one-half  or  even  one  minute ;  and  the  spasm  may  be 
reproduced  two  or  three  times,  becoming,  however,  shorter 
and  shorter.  When  the  medulla  oblongata  is  irritated  in 
the  same  way  as  the  spinal  marrow,  similar  general  convnl- 
sions  ensue. 

The  constant  current  behaves  differently  in  regard  to  the 
spinal  marrow,  producing  paralvtiis,  at  least  by  long  applica- 
tion. If  the  spinal  marrow  be  exposed  to  the  action  of  a 
powerful  constant  current,  convulsions  are  produced  in  the 
extremities  at  the  moment  of  dosing  of  the  circuit;  if  we 
allow  the  current  to  circulate  through  the  spinal  marrow 
for  a  long  time,  applied  to  whatever  points  that  are  conven> 
ient,  a  paralysis  is  brought  about  to  Buch  an  extent,  that 
neither  chemical  nor  mechanical  irritanta,  nor  induced  cur^ 
rents,  are  able  to  move  the  extremities ;  if  we  open  the  cir- 
cuit, the  spinal  marrow  responds  to  their  action.  As  to  the 
direction  of  the  cnrrents,  Baierlacher^  found,  when  experi- 
menting on  frogs,  that  both  directions  of  the  current  pro- 
duce paralysis  of  the  parts  alfected ;  that,  however,  the 
ascending  possest^eR  this  peculiarly  in  a  higher  degree  thau 
the  descending.  Moreover,  as  regards  the  deportment  tow- 
ard irritants  of  those  parts  of  the  spinal  marrow  whose  up- 
per and  lower  halves  are  in  contact  with  the  electrodes  of  a 
constant  current,  IJiiierhicher  lias  found  that,  when  the  spinal 
marrow  is  acted  on  by  a  constant  ii;al\  anic  current,  the  ex- 
citability of  the  sumo  is  lessened  in  ull  parts,  in  fact,  it  is 

>  Die  Iiulaetioiia.£leo(rioitilt»  1857,  pw  lOS,  itmg. 
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paralyzed,  wliicli  effect  is  more  marked  with  tlie  ascending 
direction  of  tlie  eurrent  tlian  with  the  descending;  that, 
however,  this  action  of  the  spinal  marrow  has  no  inflnenee 
on  the  excital»illt_v  of  tlie  motorv  nerves. 

Irritation  of  the  me>iii!la  nbloiifruta  exerciseB,  according 
to  the  investi*ration»  of  Bud«4c,'  a  decided  iulluence  on  the 
motions  of  the  heart,  for  they  become  slower,  and  the  heart 
itself  relaxes  and  spreads  ont  —  observatiouB  which  the 
brotliers  AVeber  have  eonfirmed. 

According  to  Ihidtre  and  Waller,  the  pupil  nf  the  eye  en- 
lartre*^  wln  n  that  px.rtion  of  the  spinal  marrow  i-  acted  on  by 
electricity,  which  lies  between  the  seventh  cervical  and  the 
sixth  dorsal  vtrtebrte — they  give  to  this  part  the  name  cen- 
trum cilio-s|»inale,  because  they  consider  it  the  central  organ 
for  the  cervical  portion  of  the  sympathetic,  whicli  ha-  the 
dett-rniininix  of  the  ititlurnee  of  this  nerve  on  the  niovements 
of  the  iris,  and  the  retculating  of  the  blood-vessels  of  the 
head.  If,  for  instance,  this  part  of  the  spinal  marrow  is 
irritated,  in  conset|oence  of  the  (  MnininnicHtion  with  the 
cervical  portion  of  the  -vnii>athetic,  the  circular  fibres  of  the 
M.  dilatator  runtrai  t  and  ]ire\ent  the  working  of  the  M. 
constrictor  iridis,  and  tht  re  follows  an  enlargeniLiit  of  the 
pupil.  If,  on  the  crmtrary,  the  sympathetic  is  cut  through, 
the  pupil  lessens  in  size,  in  consequence  of  the  paral y»:i-  of 
the  circular  fibres  and  the  continuing  integrity  of  the  others. 

Budfje'  has  nl-o  found  a  simihir  central  origan  for  the 
sympathetic  of  the  region  of  the  loins,  which  in  rabbits  lies 
in  that  part  of  the  spinal  marrow  which  corresponds  to  the 
foartli  lumbar  vertebra.  If  this  portion  of  the  spinal  mar- 
row is  electrically  irritated  there  arise  energetic  contractions 
of  the  ductus  deferentcs,  of  the  urinary  bla<lder,  and  of  the 
lower  part  of  the  rectum.  These  movements,  however,  also 
follow  by  the  electrical  excitation  of  a  little  ganglion,  which 
lies  in  the  neighborhood  of  the  fifth  lambar  vertebra,  and 

*  AfdtiT  TOfk  Roser  and  WttaderUchi  1846,  Band  ▼. 

•  yinhow't  ArahlT,  1859,  p.  lllk 
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bag  connection  with  the  third  and  fourth  Inmbar  neires. 
Budge  has  named  this  ganglion  genito-epinale.  Xf  the  sym- 
pathetic of  one  Bide  he  bisected,  the  deotrieal  imtation  of 
the  centrnm  genito-spinale  produces  eneigetic  morements 
in  the  ductus  deferens  of  the  uninjured  side,  and  slight 
movements  in  that  of  the  injured  Bide,  in  consequence  of  the 
connecting  branches  which  exist  between  the  two  nerves. 


As  recrard^i  the  possibility  of  galvaiiiziuG;  the  brain  and 
spinal  marrow  tlirougli  tlieir  bony  coTcriiii]:;,  tlie  views  of 
*  author?  diti'cr  «3n"eatly.  For  instance,  Zienibsen  '  deiiie-  the 
therapeutical  effects  of  available  currents.  S.  lAOsenthal  * 
believes  that  tlio  central  organs  of  the  nervous  gysteiii  are  as 
accessible  tliroiigli  their  bony  coverings  as  the  otlier  ori!:aiis 
lying  at  similar  depths.  W.  Erh  hn?^  ef^tuhlished  the  correct- 
ness of  the  latter  Mew  by  the  following  experiment :  From 
the  top  of  the  skull  of  a  still  nndis?ected  human  body  a 
piece  of  bone  of  about  2"  in  diameter  was  pawn  out,  the 
skin  and  pcrioi^tcum  carefully  removed,  and  then  tlie  exTiosed 
edges  of  the  bone  were  allowed  to  dry  for  several  hours. 
Then  a  part  of  the  upper  surface  of  the  brain  was  removed, 
and  a  well-isolated  frog-preparation  was  l)rought  into  con- 
tact with  the  mass  of  this  organ  in  such  a  way  that  its  nerve 
touched  it  for  about  2'"  of  its  length.  Kow  the  electrodes 
of  the  constant  current  were  placed  on  the  upper  halves  of 
both  ears,  and  a  current  of  considerable  strength  was  con- 
ducted through.  Ten  Bunsen  elements  gave  by  reversing 
the  current  with  the  rheotrope,*  also  fourteen  elements,  ^vith 
the  simple  making  and  breaking  of  the  circuit,  lively  con- 
tractions of  the  frog-preparation.  If  the  cuiTcnt  were  con- 
dncted  from  the  chin  to  the  back  part  of  the  head,  it  needed 
to  be  considerably  increased  in  strength,  in  order  to  pro- 

*  X. p.  B8, 

*  SlcotridUtiUbffe  l&r  Ifedidner,  18SS. 

*  Mcdon  r.,  ReoMk's  tiipftiataa. 
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duce  contraction.  Induced  currents,  even  of  moderate 
etreiigth,  u^ed  in  the  same  way,  produced  evident  contrac- 
tions. 

In  reg:ard  to  tlie  spinal  marrow,  Erb  came  to  similar 
results.  Direct  experiments  on  tlie  dead  body,  analogous 
to  those  made  on  the  brain,  i,'ave  a  positive  result,  yet  this 
wuij  always  less  manifest,  because  Erb  could  only  (»])crate  on 
dissected  bodies,  and  because  the  isolation  of  tlic  t"ro«;  prep- 
aratiou  could  not  be  so  fully  effected  as  when  expei  iment- 
ingon  the  head.  Nevertheless  the  investigations  place  it 
beyond  doubt  that  the  conducting  of  the  galvanic  current 
into  the  spmal  marrow  is  possible/ 

C,  The  If^uence      the  EUctrio  Ourrmt  on  ths  Symr 

jpatheiic, 

Pourfour  du  Petit,  in  the  vear  IT- 7.  made  the  first 

t.' 

experiments  on  the  fujiction  of  the  N,  m mpathetio.  He 
found  that  after  the  cutting  through  of  the  cervical  portion  of 
the  jsympathetic  there  followed  contraction  of  the  pupil,  flat- 
tening of  the  cornea,  rednes-*  and  injection  of  the  cnnjnnc- 
tiva  of  the  eye,  etc. — after  electrical  irritation,  enlargement 
of  the  pupil  set  in.  Claude  I'MTuard'  (•hser\  i'(l,  be»ide?»  the 
abnvc  appearaneeri,  more  i>r  le-;:*  marked  contraction  of  the 
nostril  and  mouth  oti  tlie  corrc-ponding  side,  iiicrease  of  the 
circulation  of  the  blood,  and  of  the  temporaturf  and  seii>i- 
liility  <»f  the  head.  "When  Bernard  electrized  the  <-ranial  por- 
tion of  the  -ymjtatlietic,  after  the  bisection  of  the  nerve,  or 
afVer  the  destruction  of  the  ganglion  eervicale  sn])remuin,  ho 
f  Minil  that  all  these  phenomena  again  disappeared,  and  that 
there  was  evea  a  preponderance  in  the  opposite  direction. 

*  Dr.  Kb  bM  been  so  kind  m  to  ftmiiBh  me  vith  a  remnU  of  hh  not  jet 
published  work^  "  On  the  Pos!*ibilUy  of  Gulvanizing  the  Brain  and  S[unal  Mar- 
rr)w."  wttloh  will  npprHir  in  one  of  the  oooiug  numbers  of  the  Deutschen  Ar> 
chiv's  fur  KUnische  ^tedicin. 

•  Sur  rUtfliMiiiee  du  nerf  grand  sympatbiqae  anr  U  chftleur  udoialei,  Oomp* 
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The  pupil  then  became  larger  than  that  of  the  other  side ; 
the  eye,  which  was  sunken  in  its  socket,  became  prominent ; 
the  increased  temperature  ranked  below  its  nsnal  IcTel,  and 
the  conjunctiva,  nostrils,  and  ears,  which  were  before  red> 
dened  and  injected,  became  pale.  When  the  current  was 
interrupted,  all  the  appearances  again  set  in  which  we  haye 
seen  were  the  result  of  the  bisection.  These  we  can  two  or 
three  times  cause  to  d^^appear  by  electrizing  the  cranial  por- 
tion of  the  sympathetic.  These  escperiments  were  later  con- 
firmed  by  Waller,  Budge,  Scliiff,  Brown-S^uard,  etc.  The 
phenomena  following  the  cutting  through  of  the  syinpath- 
etic,  in  connection  with  the  circulator}-  system,  find  their  ex- 
planation in  the  yielding  of  the  tension,  a.s  CI.  Bernard  dis- 
covered, depending  on  the  N.  sympathetic,  of  the  arterial 
walls,  and  in  the  consequent  relaxation  of  their  muscular 
fibres.  IJeinak  was  the  first  to  ex])eriment  on  the  effects  of 
the  sympathetic  on  the  voliuitary  muscles,'  lie  cut  through 
the  neck-purtiun  uf  the  N.  sympathetic  of  a  cat,  and  im- 
mediately the  meTTiJfrima  niHltam  of  the  eye  of  the  same 
side  iHttvcd  t'orvvanl  and  covered  oue-lialf  uf  this  organ  ;  soon 
the  pupil  contracted  as  well  as  the  cleft  of  the  eye  ;  in  short, 
the  upper  eyelid  descended  and  the  lower  lifted  itself  up  a 
little.  These  appearances  were  caused  by  the  relaxiiiir  of 
the  levator  pal})cV>r.  sup.  and  the  convulsive  constriction  of 
the  nrhiculnri-.  If  an  induced  cmTcnt  were  then  conducted 
throujj^h  the  peri])herie  end  of  tht;  hi:5ected  sympathetic,  the 
eye  «i}n;ned,  i,  e.,  the  third  lid  moved  b;i<*k,  and  tlic  cleft  nf 
the  eye  and  the  pu]>il  eulnrLred.  A\  hen  tlie  current  was 
interrupted,  the  eyelids  >Iuwly  returned  t«>  tlicir  former  posi- 
tion and  the  pu]>il  again  contracted.  During  the  pause  a 
con^iderahle  c-i "llection  of  tears  took  place,  which  was  j)rob- 
nbly  due  to  the  relaxing  of  the  veobel  walk  in  the  lachrymal 
gland. 

If  we  galvanize  the  ganglion  cervicale  infimum  of  the 
sympathetic,  the  heating  of  the  heart  is  accelerated;  the 
I  &  Deutsche  XUnik,  fid.      1859,  i».  SM. 
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8ame  thing  k  obe^ired  when  the  Bjmpathetic  nerve  of  the 
heart  U  electrized.  During  the  electrical  irritation  of  the 
vagi;  as  Weber  diecovered  in  1846,  the  heart's  action  is 
lessened. 

Pfliiger  discovered,  in  1856,  that  the  Kn.  splanchnici 
have  a  similar  inflaenoe  on  intestinal  movements  as  the  "Nil 
Tagi  on  the  action  of  the  heart.  He  found,  namely,  that, 
when  the  Nn.  splanchnici  which  spring  from  the  six  lower 
dorsal  ganglia  of  the  sympathetic  were  galvanized,  Hie 
peristaltic  motion  of  the  intestine  immediately  ceased. 
Hence  Pfliiger  inferred  tliat  a  certain  nerve-gronp  exists, 
whicli  has  the  function  of  causing  the  peristaltic  motions  to 
lessen  or  entirely  to  cease,  and  named  this  the  checking 
nerve  system. 


2>.  ThaBgect  of  the  Electric  Current  on  the  Orga/ns  fu/r* 
.  fidshad        Orgamc  Muwmlar  Fibres, 

The  most  of  the  e.\]>t'rimeTit8  belonging  here  were  made 
by  Ed.  Weber,'  not  through  tlie  action  of  the  electric  current 
on  the  ganglia  and  ganglion  nerve:*  themselves,  but  on  the 
orgims  innerve<l  by  tlie.se.  All  the  organs  supplied  from  the 
sv-mpathetic  are  furnished  with  organic  muscular  libres,  and 
present,  under  the  influence  of  the  electric  current,  the  fol- 
lowing phenomena,  in  which  respects  they  difler  from  the 
ftni'pftl  muscles :  1.  The  movements  of  the  organic  muscles 
set  in  much  more  slowly  than  those  of  the  animal,  to  such 
an  extent,  that  the  electric  irritation  may  be  even  withdrawn 
before  the  contraction  is  evident.  The  degree  of  slowness 
with  which  the  movement  follows  is  in  the  various  organs 
different,  so  that  in  this  respect  there  is  a  gradual  approach 
to  the  voluntary  animal  muscles  from  the  ureters  and  gall- 
bladder, wliich  contract  the  slowe-t.  to  the  decum,  the 
sionoach,  the  iris,  the  urinary  bladder,  the  spermatic  ducts. 
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the  pregnant  uterus,  the  small  and  large  inte6tiDe>,  the 
oesophagnS)  and  the  heart  2.  The  phenomena  excited  in 
these  musdeB  kst,  in  contradistinction  to  those  excited  in 
the  voluntary  mnsdefi)  after  the  cessation  of  the  irritation 
for  some  time,  and  spread  from  the  mnscnlar  fibres  in  which 
they  begin  to  others  lying  at  a  distance.  3.  The  movements 
which  the  simultaneously  or  successively  attacked  fasciculi 
of  the  ozganic  muscles  execute  ensue,  in  opposition  to  the 
animal  muscles  whose  fibres  contract  mechanically  as  soon 
as  they  are  disturbed,  in  complete  appropriateness  corre- 
sponding to  the  functions  of  the  respective  oi^ans.  4.  While 
the  constant  electric  current  causes  the  animal  muscles  to 
contract  most  at  the  time  of  its  opening  and  closing,  the 
contraction  of  the  oiganic  muscles  lasts  also  during  the  clos- 
ure of  the  circuit 

In  regard  to  the  individual  organs,  experiments  have 
furnished  the  following  results : 

L  DIGBSTTV^E  OEGAK8. 

The  muscular  coat  of  the  oitire  intestinal  canal  is  mark- 
edly affected  by  the  electrio  current  Aldini  observed  that, 
when  he  placed  a  sine  plate  in  the  mouth  of  a  recently-killed 

ox,  and  a  eOver  plate  in  its  rectum,  and  connected  them  with 
one  another  by  means  of  a  conducting  wire,  the  abdommal 
muscles  convulsively  contracted,  and  the  feces  were  voided. 

In  regard  to  the  salivary  glands,  Ludwig  *  found  that, 
when  the  N.  Hngualis  and  aiiriculu-temporalis  triLreniini,  the 
chorda  tym^taiii  and  tlie  rami  parotidei  postici  of  the  X.  fa- 
cialis were  irritated  bv  currentt^  of  weakening  density,  a 
profuse  flow  of  baliva  fulluwcd.  If,  on  the  contrary,  the 
sympatlictic  was  irritated,  the  secretion  of  saliva  was  brought 
to  a  staiul-still. 

Irritatinii  of  the  a3r.o])liaixusof  man  j>roduced  immediately 
Strong  Contraction  of  the  long  and  circular  •fibres ;  by  con* 

>  Lehrbuob  der  Pb7«iolaigie  dea  Menaohen,  1868,  Bjmd  ii^  p.  289. 
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tinned  action,  the  irritation  remained  not  confined  to  the 
part  in  contact  with  the  conductors,  but  spread  both  npward 
and  downward.  The  reason  of  this  deportment  is,  that  the 
oesophagus  of  man,  and  of  most  of  the  mammalia,  is  famished 
with  striped  and  with  organic  muscular  fibres,  so  that  hj 
lon<;  irritation  a  combined  manifestation  of  both  factors 
takes  place;  while,  hy  way  of  comparison,  the  o?sop]i;i:j:u8 
of  birds,  which  consists  exdusivelv  of  smooth  muscular 
fibres,  when  electrically  irritated,  contracts  slowlv  and  con- 
tinuously.  and  that  of  rodents,  which  consists  of  striped 
mu-eular  fibres,  promptly  contract.^,  and  expands  inune- 
diately  a^uin  on  the  openinpr  of  tlie  circuit. 

Tf  we  open  the  abtlumiiKil  cavity  of  a  recently-lcilled 
iiiai.uiial — for  instance,  of  a  cat,  adoi*-,  or  a  raM»it — and  lay 
the  entrails  between  two  metallic  ])lates  wiiich  are  placed  in 
connection  with  tlie  c<»nductoi*tt  ot"  a  rutary  apparatus,  there 
lollow  peristaltic  nunt-nients  of  remarkable  activity;  the 
iiitc-tiaes  rise  and  sink,  and  their  movements  are  tran— 
Diitted  slowly  even  to  the  rectuiu.  The  movements  which 
are  i'n>«luccd  hy  the  action  of  the  air  on  the  exposed  intea- 
iiuv-  are  much  weaker  and  cea=se  mudi  xM.ncr  than  those 
uliicli  we  luTe  notice.  I'v  means  of  a  inonicntarv  action  of 
the  current  on  a  certain  part,  es|>t  (  iHlly  on  the  jejunum, 
there  follows  a  shrinkinjr.  which  pro^Tosses  slowly,  and  in- 
crea.-'es  even  to  the  coiii}>lete  closure  of  thr*  into-tine,  and 
disap}>ears  at  the  same  rate  of  prorrress.  The  rectum  is  the 
part  of  the  intestine  least  sensitive  to  the  eh  ctrical  irritation. 

Tlie  HtommK  also  reacts  })()werfully  under  the  influence 
of  the  electrical  irritation ;  there  ensues,  in  consequence  of 
the  muscular  fil)res  which  cros-  it,  not  only  transverse  shrink- 
ing, but  also  shorteuing  of  its  lenn^th,  if  tlie  electrodes  are 
placed  in  the  corresponding  direction.  The  cfnirse  of  the 
movement  \-  invariably  from  the  cai'dia  to  the  jwlorus. 

If  we  allow  the  current  to  work  on  the  (jnll-hVuhh  r^  it 
contracts,  and  throws  out  a  ]\irt  of  the  gall  into  the  dnode> 
num.  If  we  place  the  electrodes  very  near  to  one  another. 
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there  follows  a  oonstriction  of  tbe  gall-bladder,  which  may 
become  bo  great  that  the  entire  organ  is  thereby  divided  into 
two  partly  not  oominunicating  wiUi  each  other. 

As  regards  the  spleen^  Dittrich,  Gerlach,  and  Hej '  have 
not  obflenred  contractions  through  electrical  irritation, 
either  in  the  ooTering  or  in  the  body  of  the  oi^gan ;  while 
Wagner,'  Bayer,*  Harleas,*  state  that  they  have  seen  them. 
Moreoyor,  G).  Bennard*  has  published  the  following  convin- 
cing experiment :  He  exposed  the  spleen  of  a  dog,  measured 
its  dimensions,  and  placed  the  conductors  of  a  powerfol 
rotary  apparatus  in  connection  with  its  upper  and  lower 
ends.  After  some  minutes  the  length  of  the  spleen  had 
shortened  two  or  three  centimetres.  The  same  experiment, 
several  times  tried,  gave  the  same  resnlt  When  he  allowed 
the  current  to  paes  in  the  transverse  direction  through  the 
epleeD,  there  was  a  diminution  in  the  breadth  of  the  oi)(an  * 

n.   VKOtAXT  AND  SEXUAL  OBGAKS. 

The  ureters  are  little  sensitive  to  tlie  electrical  irritation, 
aiitl  contract  on!}'  tsUglitly,  while,  ou  the  contmry,  the  urinary 

'  I7»/f  Pmgpr  Viertfljrthrfschrifl,  1851,  Band  viii.,  n«"ft  p.  C»5;  Bcohach- 
tungen  iind  physlologisrhe  Vorsuche  an  tlrn  I.oi.-^ht^n  vmi  zw.  i  [Jini:>'nohtt  ten. 

'  UotersucbuugcQ  ub«r  die  Ck>atnictilitat  lier  Mil/.  mtlU'lst  dea  electro'tnag* 
&etbdi«n  ]toteti(ms*Appftimte«.  Jeoji'idie  1:^49,  Heft  I, 

*  Experiences  sur  la  epnttmctillti  de  1*  rate.  Joonial  dm  ComudsMuicef 
3f^(iicatp!«.    Fcvri«'r,  1S.'»0, 

*  Klcctrii^che  Verxxicbe  AD  einem  DiogeruohteteiL  Aogsburger  Aiigyn, 
Zcitusg,  1850,  No.  172. 

*  Gm.  X^d.  de  Pwia,  1849,  i».  994. 

*[In  his  ABtley  Cooper  Price  Eseey  on  Hio  tpleen,  Xr.  On;  stotet 
that  he  has  never  been  able  to  pmdut'c  contractions  in  the  spleen  throuph 

eWtrio-tl  irritnfion.  In  tlu"'  mtir'p  of  xr-rv  mnnv  oxporiraents  made  with  tho 
object  ol  (ictcrmining  whetiicr  the  organic  muscutar  tibrca  of  tbe  spleen  were 
contnetibte  bj  tbe  electric  «tin»ilu4|  I  have  rarelj  foiled  to  obtain  aAnnative 
resultA,  both  vith  the  induced  and  eoii«tant  cummta.  My  experimcnta  were 

p«'rforriud  upon  the  C«po#ed  spleens  of  living  dojpi  and.  cat*.  The  organic 
niUfSiMilur  fi'T-j  nf  the  fibrous  coat  of  iht*  fr<»«h  "plcfti.  if  filnrcd  upon  a  cl'««5a 
slirle,  excited  b;  tbe  coiutaDt  or  iuduoed  current,  and  viewed  with  tbe  luicrO' 
acopv,  can  be  aaen  to  oonCract  «aeif0tlMU7.— W.  A.  H.] 
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bladder  contractB  qnicUj  and  energeticallj,  and  foroee  ont 
its  comtentfl.  The  vaa  d^erms  also  leacts  powerfbllj. 
Weber  found  tbat,  when  experimenting  on  the  nteros  of  a 
pregnant  bitch,  eveiy  part  of  it  contracted  strongly  under  the 
influence  of  the  uninterrupted  current,  and  that  the  contrao- 
tion  always  was  limited  to  the  irritated  part,  and  did  not  ex- 
tend itseUT.  In  this  respect  the  uterus  resembles  the  animal 
muscles,  but  it  is  also  like  the  organic  in  that  the  contraction, 
after  the  withdrawal  of  the  irritation,  lasts  for  some  time. 
The  non-pregiiant  utema  shows  the  same  phenomena,  but 
in  a  less  degree.  Mackenzie^  found,  as  he  experimented  on 
the  Gxpoaed  uterus  of  a  pregnant  animal,  the  continued  cur- 
rent, conducted  from  the  upper  end  of  the  spinal  marrow 
througli  the  uterus,  more  powerful  than  the  local  effect,  by 
the  direct  application  of  both  poles  to  the  parencliyina  of 
the  uterua.  He  found,  moreover,  that  the  electric  current, 
when  passed  through  Uie  lengtli  of  the  uterus,  that  is,  from 
its  base  to  its  neck,  produced  stronger  contractions  than 
when  directed  transversely  through  this  organ,  for  then  it 
caused  only  partial  contractions  in  the  direction  of  the  cur- 
rent. That  also  the  pregnant  ntenis  in  the  living  human 
species  may  be  caused  to  contraet  ])owerfully  by  means  of 
the  electrical  irritation  has  been  proved  l)y  Tliiniger,  Benj, 
Franck,  and  others,'  throuirh  the  use  of  the  cuireiit  tor  bring- 
ing on  the  paiiia  and  expelling  the  contents. 

m,  THE  mis. 

The  «m  among  the  mammalia  consists  diiefly  of 
dganic,  among  the  birds  of  animal  muscular  flbrcs — lience 
the  slow  dilatation  of  the  pupil  in  the  former,  continuing 
after  the  withdrawal  of  the  irritation,  and  the  quick  con- 
traction of  the  pupil  in  the  latter,  ceasing  immediately  on 
the  removal  of  the  electrical  excitement.  Dittrich,  Gerlacli, 
and  Hey"  found,  by  placing  the  conductors  on  tlie  inner  and 

*  Lueeti  March  S,  1868.  ■  &,  section  ix. 
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onter  anglea  of  the  eye,  after  the  Bubsiding  of  the  eontractioD 
of  the  M,  orbicolam  palpebramm  whieh  at  first  sets  in^  that 
the  pttpn  aBBumed  a  horizontal  oval  form ;  and  where  the 
poles  were  brought  in  oontact  with  the  npper  and  lower 
borders  of  the  orbit^  the  pupil  took  on  a  Yertieal  oval  form. 
We  may  produce,  moreover,  through  the  irritation  of  the 
iris,  either  a  contraction  or  a  dilatation  of  the  pupil,  accord- 
ing as  we  allow  the  current  to  work  on  the  M.  dilatator  or 
couBtrictor.  In  order  to  produce  a  contraction,  it  is  sufficient 
to  place  one  conductor  on  the  cornea,  and  the  other  on  any 
part  of  the  face.  If  we  place,  on  the  contrary,  the  poles  of 
an  induction  apparatus  or  of  a  simple  galvanic  pair  of  plates 
outward  fix>m  the  pupil,  the  fibres  of  the  H.  dilatator  ptq >ill» 
running  in  the  radial  direction  become  excited,  and  the  pupil 
consequently  enlarged. 

IV.    THE  HBABT. 

The  hscMrt^  though  resembling,  in  the  size  and  striatiou 
of  itB  fibrillfB,  the  animal  muscles,  with  wliich  it  also 
in  common  possesses  the  energy  and  rapidity  of  contrac- 
tion, behaves  in  other  re^jiects  as  the  orpuiic  muscles. 
"When  Ed.  Weher  allowed  the  current  of  a  rutary  apparatus 
to  work  on  the  heart  of  a  frog,  pulsating  vigorously,  hy  pi  a-  • 
cinu:  the  ventricle  in  cuunectiun  with  the  conducting  wires, 
the  irritatt'd  portion  httle  by  little  contracted,  till  it  took  no 
part  in  the  rhythmical  heart-movement ;  the  contraction 
lasted  tor  some  time  afler  the  withdrawal  uf  the  electrical 
irritation  :  when  he,  uii  the  contrary,  allowed  the  current  to 
play  on  the  hxdhm  (wrtca^  the  pulsations  of  the  entire  heart 
became  mt»re  active  and  stronger;  finally,  wlien  he  di>turl)ed 
the  pulsating  portion  of  the  vena  aav  f,  the  heart  alter  a  t'ew 
seconds  stood  coni|»letely  still,  and  In  iran  aixain  to  pulsate 
some  time  after  the  removal  of  the  irritation,  and  tlien  in  a 
slower  rhythm.  Dittrich,  O-erlach,  and  Hey  '  i>lae<Ml  one 
pole  on  the  auricle,  and  the  other  on  the  Yentricio  uf  the 
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right  Bide  of  the  heart  of  a  man  hung  half  an  hour  previ- 
0U8 :  rhythmical  contractions  of  the  heart  set  in — by  irri- 
tating the  left  Bide  of  the  heart  these  were  less  marked. 
The  reason  of  this  peenliar  phenomena  of  the  heart  is  that 
It  is  supplied  bj  the  ^vni^iatlietic  and  the  ;  through  the 
irritation  of  the  eympathetic  the  heart's  action  is  increase^}, 
while,  by  the  eleotriSdng  <^  both  vagi,  the  pulsatious  slowly 
decrease.  CL  Bernard  has  also  made  the  following  experi- 
ments on  tliis  organ :  When  he  galvanized  the  upper  entls 
of  the  Nn.  vagi,  not  the  least  effect  was  produced  on  the 
heart's  action ;  with  a  weak  current  the  respiratory  move- 
ments coutiiiiiL'd,  but  with  a  >troiiL:  one  these  cea>cil,  the 
blood  in  the  curotiJa  wus  ])l;iekene(lj  tlie  mucous  membrane 
of  the  moutli  became  injected,  the  toTiiciie  u^sllmud  a  browii- 
i.-h-black  colur,  and  there  was  the  euiidiliou  of  asphyxia, 
in  which,  however,  tlie  arteries  unhindered  continuL-J  tu 
pulsate.  When  Bernard  interrupted  the  current  the  respi- 
ratory movements  began  again,  and  with  a  rapidity  eveii 
^Mvater  than  lietV)rc  tlie  galvanizing.  Moreover,  there  has 
been  ibund.  after  electrizing  the  '"'^V^  .snuar  in  tlie  blood,  in 
the  cert-bn >-:,jiiiKd  lluid,  and  in  the  bile:  the  nrinarv  secre- 
tion seems  to  stand  still,  and  it  is  ol^served  that  tlie  saliva  is 
increased  in  quantity.  GalvanlziiiLS  on  the  contrary,  the 
hfTrf  ends  of  the  vagi,  the  respiratory  mov(_-iueut*  eontinued, 
wliile  the  pulsation>>  of  the  heart  and  arteries  erased.  In 
mo^t  eases  vomitin;:  tV»llowe(i.  If  we,  alter  the  death  nf  an 
uninial,  and  the  heart  no  longer  Iveuts,  conduct  an  induced 
current  unto  this  organ,  rhythmical  contractions  aj^pear 
attain.  The  contractions  are  much  more  manifest  in  the 
right  jK)rtion  of  the  heart  than  in  the  left,  as  generally  after 
death  the  left  ventricle  is  firmly  contracted,  and  does  not 
react  to  the  electrical  irritation,  while  tlie  right  ventricle  in 
this  condition  is  almost  always  tilled  with  blood,  and  con- 
tracts ])owerfully  under  the  influence  of  the  electrical  cur- 
rent. In  animals  which  have  beee  killed  by  chloroform, 
the  left  ventricle  sometimes  continues  to  pulsate,  though 
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fkmtljy  after  the  action  of  the  right  ventricle  has  ceased,  in 
consequence  of  excessive  expansion,  by  means  of  the  blade 
blood :  if  we  in  such  a  case  electrize  the  right  veatride,  its 
pulsations  begin  again  and  the  expansion  lessens.  Perhaps 
we  mighty  as  a  last  means,  in  case  of  chloroform-poisoning, 
try  to  exdte  the  right  portion  of  the  heart  with  a  weak 
induced  current. 

The  Effect  qf  the  Electric  Current  on  the  jBlood^oesseU 

amd  Lymph(Uic9, 

Weber's  experiments'  gave,  b^^  using  the  int 'irupted 
ciirivut,  the  following  results:  the  Tne.>eutcric  arterie-  con- 
tracted to  ahunt  oiij-half  or  oni-tlij-*!  their  usual  size;  by 
longer  workuig  uf  the  interrupted  ninent,  even  to  one-fifth 
or  one-sixth,  so  that  the  circulatiuii  of  the  bluud  Wiis  stopped. 
Wit  11  a  weaker  irritatiuu  the  eilect  quickly  disappeared, 
with  a  too  strung  current  the  arteries  lost  their  contractile 
power  and  expanded  into  anenrisnuil  sacs.  KoUiker^  placed 
oni'  iM)!e  on  the  umbilical  artt-rv  and  vein  of  a  fresh  human 
placenta:  there  followed  coiitiact ion-,  a-  in  the  case  of  the 
vessels  of  rcccntly-aniputated  liiub-;  the  veins  forced  out 
their  blood  aud  changed  into  bloodless  strings,  also  the 
arteries  and  lymph-vessels  .-iiowlmI  contraction.  The  irri- 
talnlity  of  the  veins  lasted  for  one  hour  and  Hftecn  minutes, 
that  of  the  arteries  for  one  hour  and  ten  minutes,  aud  that 
of  the  Ivinph-vessels  for  one  liour  and  twelve  minutes.  In 
living  subjects  an  enlarircnu'iit  of  tlie  ve-scl-  itnmediately 
follows  their  contraction  wlicn  a  tolcral)l  v  >tn)nLr  intciTupted 
current  is  used.  So  we  uftcn  ->ee  by  electrical  irritation  of 
the  skin,  using  moist  couihu^tors.  firi^t  atuemia  through 
spasmodic  coutraction,  then  hyperadniia  through  paralytic 

1  E<L  and  B.  II.  Weber,  Wirkung  des  Magnet-dectr.  Stromes  aaf  die  Bluw 
gefisse  in  MutleKs  Arehir,  1847*  Heft  9  und  8. 

*  Pragor  Viorteljahr^chrift,  1SI!),  BiU»(l  vi.,  Heft  i. :  Zor  Lehre  TOn  dtt 
OoDtnctiUt&t  der  meuticlilichea  Blut>  und  LTmphgofisse. 
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affection  of  the  vesaek ;  while  jmder  yery  intense  irritation 
apparent  hypersemia  sets  in  immediatelj,  and  lasts  often 
long  after  the  end  of  the  operation.  Bemak,  experimenting 
on  a  Hving  frog,  observed  the  same  phenomena.  One  leg 
he  electrized  bj  means  of  a  current  from  five  or  eight  Dan- 
iell's  elements  by  placing  one  conductor  immovably  on  a  cer- 
tain part  while  he  moved  the  other  slowly  up  and  down  the 
limb ;  the  other  1^  he  threw  into  a  rigid  spasm  by  means 
of  an  interrupted  cnrrent:  after  two  minutes  the  vessels  of 
the  skin  and  muscles  of  the  first  were  swollen  with  bloody 
while  those  of  the  other  leg  were  pale  and  contracted. 

H  On  the  Effect  of  the  Electrical  Current  on  the  Blood, 

W.  Braiidc  was  the  fii*!>t  to  institute  experiiuent-  in  re- 
gard to  the  effect  of  the  gah  aiiic  current  uu  albuuicii,  uud 
came  to  tire  result  *  that  it  coagulates  on  the  neirutive  pole, 
aud  under  certain  circuni-stances  on  the  positive,  (itncliii, 
who  evperiinented  with  a  wcnker  current,  saw  the  ulbiiiaeii 
alwa>»  deposited  at  the  positive  i>ule.  Goldinji:  Bird  tinally 
Ciune  to  the  result,  tliat  albumen  is  precipitated  from  alka- 
line solutions  at  tlie  ]H.^itiN  u  pole,  from  acid  at  the  negative, 
and  consequently  belojigrt  to  those  bodies  whidi  xxnetinie'^ 
npppjir  as  acid-  and  at  othcr-^  a-  alkalic-.  \  on  Wittli-h  '  coii- 
tirnied  the  ub>*'rvati()n~  ot'  (inMiiig  T'lrd,  and  rei-oguized,  us 
did  he,  that  albumen  separates  from  ir>  alkaliiie  solution 
very  <jui(  kly,  and  in  the  form  of  a  membrane,  while  from 
its  acid  xjlution  it  i-  precipitated  much  more  s1,»wly  and  as 
a  dilfu-o  cliaKlinc-s  in  the  neij»:hb'»r}iood  of  tli«.'  fleet rndos. 
Albumen  may  be  precipitate<l  by  means  of  tlie  L^alvanic  cur- 
rent al-o  from  solutions  in  which  its  j»re>i*nee  ••nun  <t  bo 
made  evident  eitlier  through  boiling  or  ]>y  the  additio!i  uf 
nitric  acid.    The  presence  at  the  i»amc  time  of  varioui  6alta 

1  ProoeediDgs  of  the  Bojkl  Society,  1809.  OiUwrt**  Aimalf,  I^t.,  p.  S48. 
*  Ueber  den  Einflus.-«  des  galvauischcQ  Strome^  auf  Eiweisslusungeo  Qod 
fiiwoMdifltaflion  im  Journal  fUr  praktbcho  Chemie,  Ixjuii.,  p.  18,  1857. 
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inodides  the  influence  of  the  electric  cturent  on  the  albnmen 
solution.  When  the  sulphate  of  soda  or  potaasa,  nitrate  of 
potassa,  phosphate  of  soda,  or  chloride  of  sodium,  are  pres- 
ent)  the  precipitation  takes  place  on  the  positive  pole ;  when 
the  carbonate  or  bicarbonate  of  any  of  the  alkalies,  or  a  free 
*  alkali  is  present,  the  precipitation  is  prevented,  or  much  de- 
layed. The  serum  of  the  blood  behaves  much  in  the  same 
*  wav  as  the  albumen  solution.  Heidenreich  has  found  that,* 
when  we  expose  fresh  arterial  or  venous  blood  to  the  action 
of  a  continuous  current,  the  coagulation  of  the  same  is 
thereby  hastened,  decompoution  taking  place  in  such  a  way, 
that  albumen,  fibrin,  fat,  acids,  chlorine,  etc.,  separate  at  the 
positive  pole,  while  the  watery  and  alcoholic  extracts,  the 
alkaline  and  earthy  bases,  iron,  and  coloring  matter,  u|)pear 
at  the  negative  pole.  If  we  allow  the  constant  current  to 
act  on  the  blood  in  the  vessels,  there  is  produced  a  plug 
whidi  adheres  to  the  walls  of  tiie  vessel  and  stopa  the  circu- 
lation. The  clot  becomes  firm  in  frx>m  ten  to  thirty  min- 
utes, and  is  then  sufficient  to  close  the  vessel.  The  dot  in 
the  veins  behaves  as  in  the  arteries,  though  it  is  less  con- 
sistent and  darker  colored.* 

G,  The  Effect  of  the  Electrio  Current  oil  the  Skin, 

A  moderately-strong  interrupted  current  working  by 
means  of  moist  conductors  on  any  part  of  the  skin  produces 
generally  paleness,  which,  soon  after  the  removal  of  the 
electrodes,  is  followed  by  redness  and  hyperssmia.  Through 
the  action  of  a  strong  interrupted  current,  there  arise 
thema,  swelling,  vesicles,  and  even  ulcers,  according  to  the 
degree,  of  siensitiveness  of  the  skin,  the  duration  of  the  ap« 

'  fl(  idi  im  u  li,  pliys  -cht  til.  T'ntcrsuchungfn  de?  Bint'*  darch  die  eleclruch« 
Saule,  iu  tier  Neuen  Medicini!>clicn  Zeituug,  1847,  No.  ol. 

*  AsiiOD,  Rapporto  della  Coroisuone  ehe  a  btto  gli  speilra«DU  Bull'  Mcotro. 
puntnra  0Qm«  mezzo  congeknte  la  sangue  nell«  arterie  ^  aoli^  obliteradoiie 
delle  TaM,  AnnaL  Uoiven.,  Jan.,  1847,  219.  Gaz,  dea  Hftpitaio,  1847, 
No^  48. 
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jiHeation,  the  strens^th  of  the  niiTeiit,  tlie  rapirlity  of  the 
interruptions,  an<i  the  peculiarity  ot'  tlic  coiifluctors.  The 
contractible  tibre-cells  of  the  skin  are  s^iiiiultaneourjlv  ex- 
cited,  and  there  is  })roduced  thereby  the  so-caHed  goo:?e-tlc>h 
(cutis  anserina).  That  the  elevation  of  the  skin-papilhi'  is 
not  the  result  of  reflex  action,  but  of  the«tlirect  working  of 
the  electrical  current,  Kolliker'  has  shown  l)y  producing 
tbe  cutis  anserina  in  a  piece  of  skin  cut  from  the  leg  of  a 
criminal  but  a  short  time  previously  executed.  The  con- 
tractions of  the  fibre-cells  are  seen  best  when  we  allow  the 
current  to  work  on  the  tumca  dartos  and  tlie  nipple ;  the 
firet  forms  deep  and  numerous  folds,  and  makes  wormlike, 
nndulatorj  movements,  and  the  nipple  rises  and  remains 
erect  for  some  time  after  the  action  of  the  cmrent. 

Through  the  continued  working  for  several  minutes  of 
the  constant  current  on  the  outer  skiO)  there  is  produce*!, 
besides  the  sense  of  burning  at  the  negative  pole,  a  visible 
difference  between  the  positive  and  negative  poles.  The 
positive  pole  enlarges  the  blood-vessels  and  reddens  the  skin, 
the  n^ative  pole  has  the  opposite  eflect ;  the  first  causes  a 
depression  of  the  skin,  the  last  a  swelling  of  the  e[)iderinis 
and  cutis.  It  brings  about,  moreover,  according  to  its 
strength,  the  duration  of  its  application,  etc.,  a  cheuucal 
process  resulting  in  sim]»le  erythema,  or  even  deeplj-pene- 
trating  destruction  of  the  part.  A  6im]ile  pair  of  connected 
plates  (zinc  and  silver),  of  the  size  of  a  dollar,  causes  on  a 
moist  skin,  after  twenty-four  hours,  a  considerable  redden- 
ing, and,  after  a  lapse  of  ^firom  two  to  five  days,  blisters  and 
pustules.  If  tbe  skin  is  deprived  of  the  epidermis,  there 
sets  in  inmiediately  a  powerful  burning  pain,  a  profiise 
secretion  of  serum,  and,  after  long  action,  an  ulcerated  sur> 
face  covered  with  a  crust.  The  most  striking  effect  shows 
itself  always  at  the  zinc  pole;  for,  through  the  action  of  the 
cuirent,  the  salt-holding  fluid  which  a^dos  from  the  surface 

*  Ccber  die  CoutracUon  der  Lodcrhaut  dea  Mcu^bt-n  uud  dcr  Thiere,  iicit- 
•dulft  IQr  wisBenscbaftL  Zoologi^  Band  il. 
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of  the  skin  is  decomposed,  sodium  is  set  free  at  the  silver 
pole,  and  chlorine  at  the  zinc  pole,  and  in  this  way  chloride 
of  zinc  is  formed,  which  is  in  the  highest  degree  destructive. 
The  sodium  set  free  at  the  silver  plate  is  soon  converted 
into  soda  hv  oxidation. 

The  interrupted  current  produces  a  disagreeable  prick- 
ing and  piercing  sensation  on  the  mucous  membrane,  when 
the  conductors  are  held  lightly  on ;  when  they  are  aj)plied 
tightly,  there  follows  an  increase  of  the  mucous  secretion, 
probably  in  consequence  of  the  effect  on  the  contractile 
fibres ;  the  constant  current  is  able  to  cause  destruction  of 
the  mucous  membrane  by  intense  action. 

H,  The  Effect  of  the  Electric  Current  on  the  Bones, 

If  we  allow  the  interrupted  current  to  work  on  a  bone 
which  lies  immediately  under  the  skin  previously  moistened, 
there  sets  in,  in  consequence  of  the  irritation  of  the  sensory 
nerves  of  the  periosteum,  a  rooting,  boring  pain,  resem- 
bling osteoscopic  pains.  Yet  all  the  bones  are  not  equally  , 
sensitive  to  the  electrical  irritation — a  deportment  which 
j)robably  has  its  foundation  in  the  greater  or  less  abundance 
of  nerves  of  the  periosteum,  of  the  ligaments,  etc.  The 
most  sensitive  are  the  frontal  bone,  the  collar-bone,  and  the 
inner  surface  of  the  shin-bone ;  much  less  sensitive  are  the 
outer  and  inner  condyles  of  the  lower  leg,  the  breast-bone, 
and  the  knee-pan. 

I.  Accessory  Effects  of  the  Current, 

We  will  not  speak  of  the  effects  which  the  application 
of  the  electrical  stimulus  produces  on  the  human  mind, 
which  are  more  of  a  psychological  nature,  and  manifest 
themselves  sometimes  as  a  sensation  of  warmth,  sometimes 
as  a  sensation  of  pressure,  and  sometimes  result  in  faint- 
ing.   There  remain  still  a  multitude  of  effects,  which. 
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with  a  greater  or  leBB  niunber  of  indiyiduals,  set  in,  and 
mnst  be  considered  as  immediate  consequences  of  the  opera- 
tion. Here  belong:  the  after-effects,  which  often  appear 
several  hoars  snbseqnent  to  the  operation  in  the  part 
affected,  and  are  dearly  the  resttlts  of  being  electrized 
Qnite  generally  there  is  an  inclination  to  sleep,  which  comes 
on  sooner  or  later  after  the  sitting,  so  that  often  those  who 
suffer  from  sleeplessness  are  freed  firom  this  misfortune  on 
the  application  of  electricity.  Frequently  the  menses  set  in 
earlier  and  more  fully,  probably  in  consequence  of  the  in- 
crease of  the  flow  of  blood  to  the  irritated  part,  or  of  the 
general  irritation,  especially  by  electrizing  the  legs ;  from 
the  same  cause,  but  not  so  ofteu,  hfemorrhoidal  bleedings 
start  anew.  Finally,  we  must  mention  the  quieting  effect 
of  a  weak  current  directed  to  a  painful  part  of  the  body, 
which  is  produced  often  in  a  short  time,  and  is  frequently 
lasting.  We  not  sddom  see  neuralgic  pains  which  have 
withstood  the  action  of  various  medicines,  or  pains  in  con- 
sequence of  exudation  into  the  joint  of  the  knee,  the  elbow, 
the  hand,  the  fingi  r,  etc.,  fully  disappear  on  the  application 
of  a  weak  current  directed  for  a  short  tirae  through  the 
affected  part,  while  the  effect  on  the  exudation  itself, 
jii'l^iiig  I'ruiu  the  amount  of  ita  diminution,  is  exceedingly 
slight.* 

I  In  this  ocnmecdon  »•  should  mention  the  ao-eallcd  deetrical  anKsthesm  " 

raralt'iDg  from  the  UBC  of  electric  currents  in  connection  with  certain  minor 
ptjriricfjl  op(»mtion8.  Dr.  Rottprt!^t»  in,  of  Frank fnrt-on  liu'-Main,  and  Siiei  !-en, 
dentist,  of  Berlin,  were  the  first  to  make  sacccs.-itul  experiments  after  the  direc- 
tiotM  of  Francis,  of  Philadelphia  (Uod.  Gsntnl^tvng,  Nob.  92-t4,  ISSS^  and 
**to  extnet  teeth  without  pdn  by  neaoB  of  a  weak  Indvctlon  eurrent*'  The 
patient  held  one  electrode,  armed  with  a  moist  sponge,  in  the  hand,  and  the 
other  was  Becured  on  thr^  tontrio  which  the  opprntor  held  in  his  hand  covered 
with  a  "ilk  glove.  The  College  of  i>enti.«tr)r  in  London,  under  the  presidency 
of  Mathews,  OS  well  as  other  dentists,  have  not  recognized  electricity  as  an 
auMtholia  On  the  other  hand,  Foossagrivee  (Gaz.  des  HOiritanx,  UB,  1866>, 
Dr.  Emil  Friedrioh,  and  Dr.  Max  Knorr  in  Munieh  (Baier.  inttUohes  Intelligeuz. 
Blatt,  41,  18.^^),  hnve  n->  d  rlrctriclty  with  ciirro j<--  in  nther  lijrht  surgical 
Operations :  the  fint^  in  cutting  into  a  felon,  and  in  opening  sjrpbilitic  buboes ; 
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Through  the  action  of  the  constant  current  certain  other 
accessory  effects  are  noticeable,  which  especially  relate  to 
the  nerves  of  sense  and  the  brain.  Some  men  perceive  a 
metallic  taste  when  a  strong  current  is  conducted  throu«j:h 
one  arm  or  one  leg ;  also,  with  some,  there  follows  a  sensa- 
tion of  light  on  electrizing  the  neck  and  back.  Patients 
suffering  from  tabes  and  atrophy  sometimes  perceive  the 
metallic  taste  when  we  conduct  a  current  through  the  pel- 
vis; even  irritation  of  the  upper  thoracic  vertebra  by  a 
strong  current  is  sufficient  in  such  indiWduals  to  produce  a 
flash  of  light  in  their  eyes.  In  feeble  persons,  sometimes 
constant  currents,  from  twentv  to  thirtv  elements,  striking 
the  roots  of  the  N.  vagus,  produce  slowness  of  the  pulse 
lasting  for  several  seconds  or  minutes,  combined  with  fjiint- 
ing  and  paleness  of  the  face.*  Finally,  there  arise  of^en, 
when  the  currents  are  directed  for  a  long  time  through  the 
upper  portion  of  the  body,  dizziness,  numbness  of  the  head, 
illusions  of  the  senses,  and  other  disturbances  of  the  faculties 
of  the  brain. 

CONCLUSIONS. 

1.  The  interrupted  current  is  applicable  in  those  cases  in 
which  we  wish — 

a)  To  excite  the  muscles,  the  nerves  of  sense,  the 
sensory  or  the  motor}^  nerves. 

h)  To  produce  contractions  of  the  blood  or  lymphatic 
vessels. 

c)  Or  to  affect  certain  organs  supplied  from  the  sym- 
patlietic. 

the  last,  in  cutting  through  the  ekin,  and  in  tenotomy.  Finally,  Richardson 
(Mfd.  Tiinca  and  (laz..  Fob.  1*2,  April  2.3,  IS.'SJ))  has  presented  an  experiment, 
tinder  the  name  "  Voltn-nareotismus,"  of  the  following  nature:  he  held  the 
*.  electrodef,  saturated  with  a  narcotic  fluid  (aconite  or  chlorofonn),  for  a  long  time 
on  a  part  in  which  he  wishe*!  to  produce  anrexthesia.  Surely,  he  would  have 
rcachoil  the  same  result  bv  the  u«e  of  the  narcotics  alone.  In  anv  case,  the 
ana'sthetic  action  has  a  very  !»light  therapeutic  worth. 
>  Rcmak,  I.  c,  p.  137. 
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2.  The  mnBcalftr  oontraotion  prodnced  throogli  Faradi- 
zation inereaees  the  temperature  of  the  disturbed  muscle^ 
and  is  accompanied  with  an  increase  in  the  volume  of  the 
same. 

d.  Through  the  electrical  irritation  itself  there  is  induced 
an  increase  of  sensibility,  when  the  iiritations  follow  one 
another  with  tolerable  quickness,  and  when  they  do  not 
exceed  a  certain  duration  and  intensity;  under  opposite 
influences  there  is  soon  d  marked  decrease  in  sensibility. 
Hence  we  should  only  use  currents  of  such  a  strength  as  are 
sufficient  to  produce  ^e  desired  result  To  cause  contraction 
in  case  of  muscular  paralysis,  or  sensation  where  there  is 
lack  of  sensibilitj  in  the  skin^  we  should  not  allow  the  cur- 
rents to  work  too  long  without  a  proper  number  of  pauses. 

4.  If  we  wish  to  relax  a  tense  muscle  or  to  loosen  a 
peripheric  contractor,  repeated  intermissions  of  a  strong  bat- 
tery curr^t,  or  single  Bhocki;  from  a  strong  induction  current 
are  indicated,  and  are  generally  more  powerful  than  the  con- 
stant current. 

5.  The  njie  of  the  comtant  current  is  indicated  in  those 
cases  in  which  we  wish — 

a)  To  excite  the  nerves  of  scn^e  or  the  skin  nerves. 
h)  To  destroy  the  outer  skin  or  mucous  nieniljrane. 

c)  To  prcKluce  an  increase  of  warmth. 

d)  Or  to  induce  a  chemical  process,  and  also  blood- 
coa2:ulation. 

6.  While  gjenerally  the  density  flnctnnt ion  ((f  tlie  inter- 
rupted current  produces  the  most  jHAvcrful  excitiiif:;  means 
lV>r  the  nu)tnry  nerves  and  muscle-,  thure  are  certain  pe- 
ripheric ])avaly.-e-  In  which  the  c'on-t;iiiT  current.  prol»Hi>ly  in 
consequence  of  it-  luiiutemipted  (hiration,  ])iM»ln(  t».;  effcctd 
wliich  caniH't  I-r  lu'oui^ht  about  by  the  iiulucd  cnncnt, 

7.  The  S€ii>itivene-s  of  a  muscle  to  the  intcn  iipted  cur- 
rent can  in  many  cases,  thn>u<r]i  the  application  of  a  toler- 
ably Btronir  con«itant  current,  be  increased. 

8.  in  galvanizing  a  uerve  it  is  advi.sable  often  to  change 
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the  direction  of  the  current,  because  the  conductivity  of  a 
cnirent,  flowing  long  in  the  ^amc  direction,  decraases,  while 
with  a  change  in  the  direction  it  increaiies. 

9.  The  cxtrapolar  dcsceiKling  aneleetrotoiim  is  ahove  all 
to  be  used  when  we  wish  to  bring  back  tu  the  nonnal  con- 
dition a  pathologically  increased  excitahilitj,  or  abnormal 
irritation  at  the  periphery  of  a  nerve.  The  intensity  of  the 
desired  effect  is  as  the  strength  of  the  cnrrent,  the  lengtli  of 
the  time  of  closure  of  the  circnit,  the  greatness  of  the  inter- 
polar  tract,  and,  finally,  tlie  shortness  of  the  distance  between 
the  anode  and  the  aff»^etof!  organ. 

10.  The  cxtrapolar  descending  ^o/^dZdo^/'^  '  ^9  is,  on  the 
contrary,  to  he  used  where  we  wish  again  to  excite  the 
sunken  excitability  or  lessened  eeneation  at  the  peripheiy  of 
the  nerve  of  the  respective  mnsde. 

11.  From  the  same  points  of  view  tlie  indications  for  the 
local  production  of  extrapolnr  ascending  anelectrotonus  and 
eatelectrotonns  are  to  be  sketched  out,  and  consequently 
there  come  into  consideration  the  cxtrapolar  ascending  ane- 
lectrotonns  with  increased,  and  the  ascending  eatelectrotonns 
with  decreased  irritability,  as  applicable  respectively  to  the 
cerebro-Bpinal  shoots  and  the  central  sources  of  the  nerve 
fibres. 

13.  There  is  no  doubt  that  we  can,  by  means  of  a  con- 
stant current,  even  of  tolerable  strength,  affect  through  their 
bony  coverings  the  brain  and  spinal  marrow* 
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FIFTH  SECTION 


OK  THB  YABIOnS  KINDS  OF  APFASATUS  OOKSTBUOIERD  KB* 
OEALLT  FOR  THEBAFSVTIOAL  FITBFOaEB. 

I,    GALYAKIO  APPARATUS. 

Amo50  the  many  apparatnses  which  have  been  oon- 
Btrncted  fbr  the  purpose  of  exciting  galvanic  electricity  for 
special  therapentio  nses,  and  which  have  been  described  and 
praised  according  to  their  different  forms,  as  chain,  enrved, 
and  binding  apparatus,  we  find  some  whidi  have  no  appre- 
ciable physical  c^eot — as  the  Qoldbeiger  chain ;  othen  whose 
working  is  rendered  mndi  simpler  by  means  of  movable 
nnc  and  copper  plates  combined  with  one  another,  which 
may  be  hiid  on  any  portion  of  the  body-^  Bomershansen's 
galvano-electrical  cncve,  R^camier's  eaiqpkume  gahamg^ue, 
Eunzoman's  apparatus,  etc.  All  these  we  will  pass  by  in 
sflence,  and  notice  only  Pnlvermacher's  chain,  which  pro- 
duces a  much  more  marked  physical  and  chemicid  effect.  This 
oonsists  of  a  smaller  or  greater  number  of  movable  members 
combined  with  one  another,  each  one  of  which  consists  of  a 
small  wooden  cylinder,  around  which  there  are  laid,  yet  with- 
out touching  each  other,  a  zinc  wire  and  a  gilded  copper  wire 
having  a  spiral  form.  The  individual  members  are  connected 
with  one  another  by  means  of  small  metallic  rings  which  take 
up  the  sine  wire  of  one  member  and  the  copper  wire  of  the 
next  following.  Each  time  before  using  it,  the  series  is  plaoed 
in  vin^r,  by  means  of  which  a  tolerably  strong  electrical 
7 


Digitized  by  Google 


98 


GALVANIC  APPARATUS. 


current  is  produced,  lasting  for  about  lialf  an  hour.  To  in- 
crease the  q^Mfitity  of  tlie  electrical  current,  a  series  composed 
of  larger  members  must  be  used  ;  but,  to  increase  the  ititen- 
sitt/y  the  number  of  members  nmst  be  increased.  This  ap- 
paratus deflects  quite  perceptibly  the  galvanometer  needle, 
decomposes  water,  and  causes  reddening,  swelling,  and  blis- 
tering of  the  skin,  and,  in  short,  brings  about  chemical  and 
physical  acts.* 

'  [In  the  New  York  Medical- Jocrnal  for  November,  1865,  I  deficribed 
a  form  of  galvanic  battery  similar,  in  general  features,  to  those  rcferrc<l  to 
in  the  text,  but  possessed  of  many  advantages.    I  referred  to  it  in  counec- 

Fio.  8. 


tion  with  the  report  of  several  cases  of  infantile  paralysis,  for  the  treatment 
of  w  hich  I  had  devised  the  apparatus  in  (luestioD.    In  the  Qi  arterly  Joi  rxxl 
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But  the  working  of  all. these  apparatuses  is  entirely  on 
the  fildn^  and  not  on  the  deeper-Ijing  tissues ;  it  is  accom- 
panied with  a  chemical  act — ^the  oxidation  of  a  metal,  in  fact, 
depends  on  this — and  oonseqnently  oomes  to  an  end  when 
complete  oxidation  has  taken  place.  KerertheleBSy  sncL 
appanitases  are  useful  in  certain  oases,  where  we  wish  to 
awaken  or  diminish  the  sensihilitj  of  the  skin,  and  many 
interesting  cures  of  this  kind  are  published  by  careful  ob- 
servers. Laennec  *  mentions  a  singultus  of  three  years'  stand- 

or  PSTCHOLOGICAL  MeDICI.VE  AXD  MfiDICAL  JuRlSPRCDESCB,  Xo.  1,  Julv,  1867, 

p.  49,  et  acq.,  in  a  memoir  entitled  7%b  Pathology  and  ^FVnotewnl  0/  Orgatde  ht^ 
fmliit  PamfytUf  I  described  the  instnuDient  more  In  detail,  and  figured  it  as  in 

the  aocenipanying  woodcut. 

Tt  cnn-i-f-  of  a  -i  rif:^  of  elements  formed  of  jibte-  of  p^rfomtH  ?iri'^  nnd 
copper,  as  shown  at  F.  Tlit*«(>  p!at<^<'  nrp  solderc  1  together,  the  copper  beiag 
bent  over  at  the  cndii,  the  nuc  laid  upon  it,  uuii  the  two  securely  fastened.  A 
thin  piece  of  wood  is  then  placed  between  the  plates,  to  prevent  their  being 
prcMed  together.  The  elements  rest  upon  a  plate  of  hard  rubber,  and  are  kept 
in  place  by  four  hanl-rubbcr  rods.  Two  other  plates  of  hard  rubber,  having 
each  a  large  hole  in  the  centre  and  four  holes  for  the  rods,  re-»t  on  top.  These 
are  kept  in  place  bj  pina  which  pasii  through  holes  in  the  roda.  The  whole  U 
hnng  to  an  Iron  or  brass  support,  as  shown  in  tiie  figure,  and  a  aancer  nnder' 
neath  catchen  the  vinegar  used  to  set  the  instrument  in  action. 

To  arrange  the  fippuratusi,  an  element  with  a  copper  wire  soldered  to  the 
copper  pliite  is  plnrt^l  nnim  tho  lowop  piwp  <it*  liard  rubber ;  upon  the  element 
a  piece  uf  flamiel  or  woollen  cloth,  the  b-.ime  i>i/.e  as  the  clcmcDt,  is  placed ; 
upon  this,  anotlier  element,  then  a  piece  of  flannel,  and  so  on.  The  elements 
are  eo  placed,  tliat  the  copper  Is  always  below.  The  last  element  has  a  piece 
of  copper  wire  soldered  to  the  dno  plate.  Instthtted  irires  are  used  to  connect 
the  poles  with  the  electrodes. 

To  set  the  apparatti's  in  nrtion,  strong  vinrfjar  is  poured  upon  the  top;  it 
parses  through  the  eienient.-<,  u!id  moistens  the  llunncl.  If  the  plates  were  not 
perforated,  the  flannel  wonld  only  be  moistened  at  the  edges,  and  thus  a  great 
lose  of  power  would  be  the  result 

Copper  rrauzp  may  be  used  instead  of  perforated  copper  plates. 

Tliis  itppmratus  is  ea!<ily  made  and  k<»pt  in  order,  nnd  i«.  therefore,  admirably 
adapted  to  use  in  the  country.  The  current  is  equable,  and  of  a  degree  of  iatea< 
dty  proportioned  to  the  number  of  elementa,  and  of  quantity  proportional  to 
their  sisei  I  use  from  fifty  to  a  hundred  elementa.  Strong  muscular  contrae* 
tion-  are  induced  by  it  in  making  or  breaking  of  the  circuit*— W.  A.  H.] 

'  Trait4-  do  Vauscviltntion  mediate  etdes  maladies  des  poomons  et  du  CflBOr, 
4  edit.,  Faria,  1B37,  U  UL,  p.  498. 
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ing.  \vlii(  li  was  cnred  by  wearing  two  magnetic  plates  oc 
the  epigastrium  and  on  the  corresponding  part  of  the  Terte- 
bral  colnnm.  After  a  lapse  of  six  months  the  patient  one 
day  forgot  to  pnt  on  the  pUtes,  and  the  singultus  returned 
and  continued  till  they  were  again  applied.  Miguel*  cored 
a  case  of  epilepsy  in  the  same  way. 

These  pairs  of  plates  are,  however,  mncb  more  powerful 
when  they  are  placed  on  parts  which  have  been  previously 
deprived  of  the  epidermis  by  means  d  blistering.  Laennec ' 
cured  a  case  of  angina  pectoris  by  laying  one  plate  over  the 
pit  of  the  stomach,  the  epidermis  being  removed,  and  the 
other  on  the  back.  Orioli  and  Gogevina '  removed  a  oongb 
of  five  years'  standing,  in  a  young  girl,  by  placing  a  zinc  and 
a  copper  plate^  connected  by  a  silver  wire,  on  two  positions, 
freed  from  their  epidermis  by  means  of  a  blister ;  finally, 
Spencer  Wells*  often  healed  ulcers  which  bad  withstood 
aU  other  remedies,  or  threatened  to  become  carcinomatous.* 


Of  the  galvanic  apparatuses,  which  are  used  specially 
for  chinirgical  pur[)(»e?,  we  notice  here  : 

1.  The  Middeldorpf  lattery  *  which  is  constructed  of  the 
following  dimensions : 

A  polished  wooden  chest,  with  two  liiindles,  that  may  be 
shut  up,  12'  broad,  12"  deep,  and  witli  a  cover  lu"  'S"  high, 
is  divided  by  means  of  partitions,  J,  into  t'uur  equal  compart- 
ments, wliicli  receive  four  glas?;  cylinders  standing  on  pieces 
of  felt.  These  are  0^'  higli  aial  I  V'  in  diameter.  They  con- 
tain the  0"  liighand  4"  wide  struuuly-amalgamatedzinccylin- 

>  Deutsche  Klinik  Tom  1  October,  ISSO. 

*  L.  e.,  p.  497. 

*  Gaz.  ties  Hftpitaux,  1847,  p.  204. 

*  Bcmerkungcn  fiber  Heilwirfcuageti  dee  GelTanlsmiit  tm  der  Pnuds  dee 
Dr.  CogeTlnm  tn  Oorfli.  Oppenbeiiii^e  Zelteebiifit  1849.  SduddVa  Jthrbtofaer, 

Band  Ixiv.,  p.  161. 

*  S.  section  ix.,  Surgorr. 

*  Die  U&lvan(M»iufiUc,  ein  Beitrag  zur  opcrativea  Modidn,  Breslau,  1854. 
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ders  <7,  whicli  have  a  circumference  of  13',  so  that  each  of 
-them  presents  78  □  \  and  all  four,  312  □  Within  these  there 
stand,  on  jKjdestals  of  stone,  the  clay  cells  4^''  high  and  3;^* 
in  diameter,  into  which  the  platinum  stars  /'  dip,  which  are 
furnished  with  glass  covers,  and  have  attached  to  their  ui)per 
portion  (as  the  zinc)  a  small  copper  piece  for  connecting  with 
the  conducting  wires.  Each  platinum  star  consists  of  three 
plates,  3'  10'''  high,  2'  9"'  broad,  united  by  means  of  a  plati- 
num clamp,  and  bent  in  such  a  way  as  to  form  a  six-rayed 
star,  having  a  working  surface  of  about  250  □ 


Fio.  & 


At  the  crossinj;  of  the  partitions  of  the  chest  is  placed  the 
commutator  A.  Tliis  consists  of  a  wooden  column  having 
on  its  up])er  slightly  concave  end  eight  little  eu]»s,  4"'  broad, 
namely  PPPP  in  an  inner  circle,  and  ZZZZ  in  an  outer  for 
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holding  qiiickBiIver«  Into  these  little  holes  the  copper  con- 
ducting wires  eoming  from  the  zinc  and  platinum,  dip.  On 
Iheir  way  thej  pass  to  the  H"  high  copper  cylinder  k,  into 
which  they  are  fastened  by  the  screw  m.  The  copper  oylin- 
ders  belonging  to  the  zinc  have  a  slit  below,  whicdi  allowa 
them  to  be  secured  to  the  zinc  cylinders)  while  those  belong- 
ing to  the  platinnm  have  a  slit  on  the  aide  so  that  the  wires 
may  be  taken  out,  without  removing  the  platinum  from  the 
add.  From  the  bottom  of  both  sets  of  cups,  which  are  con- 
nected ¥rith  the  platinum  and  zinc  wires,  there  extend  the 
wires  n,  which  at^  may  be  secured  to  the  conducting  wires 
of  whatever  kind. 

In  the  commutator,  as  we  have  seen,  all  wires  from  the 
platinnm  plates  come  to  the  inner  circle  of  cups,  and  all 
those  from  the  zinc  cylinders  to  the  outer  circle.  In  order 
to  concentrate  these  to  a  simple  chain  or  a  chain  of  two 
pairs  or  to  a  pile,  soK^lled  commutatiiig  disks  are  used. 
These,  which  are  made  of  wood,  have  a  diameter  of  2^',  and 
carry  copper  wires  frmiished  with  feet,  which  are  brou^t 
into  connection  with  all  the  zinc  cyUnderiji,  or  all  the 
platinum  plates,  or  with  each  alternately,  iicoording  to 
the  combination  desired.  When  setting  the  disks  on 
the  commutator,  care  must  be  taken  that  Ph  always 
come  in  contact  with  the  platinum  of  /  Z</  with  the  zinc 
of  the  IV  elements,  and  there  are  for  this  purpose  on 
each  disk  two  indications  or  mark-points.  This  hattery  is, 
as  Grove's,  filled  with  nitric  and  sulpliurio  acids,  and  con- 
tinues of  tlie  same  struuirth  for  hours. 

Much  cheaper,  and  answering  the  same  purposes,  is 
2.  Stohrer^s  large  zinc-earhon  hatter which  is  placed  in 
an  oaken  che^^t,  and  consists  of  six  r> arisen 's  elements,  which 
are  filled  with  nitric  and  sulpliuric  acids  (1  :  6).  By  iiieaii*^ 
of  stars  of  copper  plate,  which  arc  marked  Nos.  1,  2,  and  G,  and 
which  can  he  laid  in  screw-fitati«l>  made  as  to  receive  the 
wirer^  pomin^jc  IVum  the  zincs  and  curlions,  we  can  combine  all 
the  zincs  and  ail  the  carbons  into  one  pair,  or  into  two  pairs,  or 
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into  a  pile,  aooording  aa  we  wish  to  render  inoandeeoent  a 
thick  and  short  wire^  one  of  middling  strength,  or  one  that  is 
long  and  thin.  In  order  to  make  a  lessening  of  the  current 
possible,  dtdhrer  has  placed  a  moderator  on  the  cover,  which 
consists  of  a  piece  of  tense  silver  wire,  through  which  the 
current  is  condncted,  and  in  this  way  diminished,  before  it 
passes  into  the  apparatus  containing  the  wire  to  be  heated. 
On  the  foot  of  the  moderator  is  a  movable  clamp,  to  regu- 
late the  amonnt  of  weakening  of  the  current 
Less  useful  is 

3.  Grenet^s  hattery.^  This  consists  of  nine  amalgamated  • 
zinc  phite-s  and  six  copper  plates  covered  with  eai  lton,  of  which 
always  three  zinc  ]>hites  combined  with  two  carbon  plates 
stand  vertically  on  the  base  of  the  apparatus.  The  base  is 
made  of  hard  india-rubber  ;  it  has  an  excavation,  and  is  fur- 
nished iTi  its  cover  with  five  holes,  through  wliich  the  uir, 
blow  I J  i  1  by  means  of  rubber  tubes,  in  the  excavation  reaches 
tlie  liiuu  iuto  which  the  entire  a})})aratus  is  dipped.  Thisliuid 
is  in  a  glass,  wooden,  or  porcclaiu  vessel,  and  consists  of  weak 
sulphuric  acid,  to  which  the  bi-chronuite  of  potash  (in  the 
proportions  of  1  :  lt>)  is  added.  After  the  battery  is  dii'ped 
into  the  flnid  as  hiirh  as  the  upper  edcre  of  the  carbon  plates, 
a  Y-ohaped  tul>e  is  fastened  to  the  ruliln'r  tube,  and  to  this 
a  pair  of  bellows;  soon  tlie  tluid  is  thrown  into  consi'leruhle 
eoininotloii,  and  after  four  or  five  seconils  ihe  platinum 
wire,  which  is  secured  to  the  eouductinir  wires  <xoin^  from 
the  zinc  and  carbon  poles,  glows.  The  current  remains  con- 
ftaiit  loni;  as  the  blowing  is  kept  u\k  In  Germany  this 
battery  has  not  met  xrith  tfie  approval  which  Broca  *  lias 
given  it,  becau.-c  the  rul>l>er  is  easily  destroyed,  tlie  bellows 
is  not  an  exact  reijulator  of  the  titreugth  of  the  curreut,  the 
apparatus  is  complicated,  etc. 

For  galvanoH^ustic  purposes,  and  in  a  still  higher  degree 

'  FUEr  Die  Grcact'scbe  Battarie  vnd  ihra  Bedeutnqg  Ar  dW  opmtiTe 

fltHanwpndung  des  (lalvaniBmns  von  Dr  J.  Samter,  1858* 
*  BulL  (Id  i'Aoad^mie,  xxiii,,  p.  76,  Novbr.,  1867. 
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a  means  of  prodacing  the  constant  cnirent,  or  that  of 
Voltaic  inductioii,  the  following  aie  worthy  of  notice. 

4.  Th^  laife  0mo- carbon  latteries  constmcted  by 
Stohrer^  because  they  consume,  when  not  in  HBO,  neithear 
zinc  nor  acids,  though  applicable  in  the  same  caBOB  as 
the  foregoing,  and  because  they  are  furnished  with  a  con- 
▼enient  regulator  of  the  strength  of  the  current  They 
consist  of  a  greater  or  less  number  of  anoKsarbon  elements 
(without  day  ceUs),  which,  secured  to  a  beam  in  the  middle 
of  the  battery,  may  be  raised  and  lowered.  In  the  cylin- 
drical pieces  of  carbon  U  a  deep  hole  with  a  diameter  of  about 
one-thhrd  of  an  inch,  which  is  filled  with  sand  and  closed 
with  a  gUss  stopper,  and  servo?  for  taking  Hp  nitric  acid  or 
concentrated  chromic  acid.  Entire,  well-amalgamated  zinc 
cylinders  encircle  the  carbon,  and  are  prevented  from  coming 
in  contact  with  this  by  means  of  glass  isolators  fastened  to 
it.  Glasses,  which  stand  on  the  i)edcstal,  and  into  which  fhe 
elements  may  be  lowered,  serve  for  holding  dilute  sulphuric 
acid  (1:6);  according  as  the  elements  sink  more  or  less 
deeply  into  this,  the  current  is  more  or  less  strong.  When 
not  in  use,  the  carbon  and  zinc  are  lifted  so  high,  that  the  snl- 
pliiirir  acid  no  longer  comes  in  contact  with  them,  and,  as 
the  acid  in  this  case  takes  up  only  the  lower  third  of  the 
gla-:^,  it  may  be  transported  without  danger;  besides,  as 
there  is  no  consomption  of  zinc,  or  decomposition  of  acid, 
the  apparatus  may  stand  for  montli^  without  needing  a 
new  tilling,  and  being  always  ready  for  use.  Moreover, 
the  elements  may  be  united,  as  in  the  two  following  bat> 
teries,  by  means  of  clamps  of  copper  plate,  into  one  or 
several  pairs.* 

The  most  convenient  apparatus  for  the  application  of  the 
constant  current  to  medicil  purposes  is — 

I  [Iq  an  article  un  Organic  IniiuitUe  I'amlysif  contained  in  tbe  Qcaoterlt 
JocrsjU.  of  r^vcuoLOtiicu.  ItmoiSK  AHD  MsDicAL  JoMsniirDiKCB  for  Joly* 
1868, 1  bftve  described  Stiilirer*ft  origtnal  tMttery  at  length.  Tbe  «ecoiDji«ij. 
big  woodctti  (Fig.  4)  will  serre  better  tbtti  env  eddUioMl  deseriptioo  10  give 
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5.  BemaFs  zinc-carbon  hattery.  Tliis  generally  consists 
of  sixty  elements,  which  have  the  following  proportions: 

an  ide«  of  ita  form.  Stuhrer  has  recentlj  greatly  improved  this  battery  by 
reducing  \Xa  size,  and  altering  the  arrangement  for  getting  the  current  from 
any  number  of  oella. — See  Appendix.    W.  A.  H.] 


Pto.  4. 
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In  a  glas.-*,  15  em.  hiffh,  and  11  cm,  in  diainotor,  there  k  a 
coil  of  one-inch-ln'oud  rojiptT  plate,  to  which  there  is  sol- 
dered a  copper  wire  which  passer*  vertically  upward  through 
a  t^lass  cylinder,  2.5  cui.  wide,  and  serves  to  connect  with  ilie 
next  standing  element.  This  glass  cylinder,  cemented  into 
the  l)Ottom  of  a  clay  cell  which  covers  the  cop]">er  plate,  is 
tilled  with  water  and  pieces  of  hlue  vitriol  u]t  to  its  edge. 
At  the  npper  ])art  of  the  clay  cell,  -urrounding  it,  and  reach- 
ing to  the  hottoni  of  tlie  ghi?^,  there  is  a  compres^dl  layer 
of  papier-mache  to  the  height  of  from  6  to  7  cm.,  on  which, 
Bcparate<l  l)y  a  layer  of  fustian,  rests  a  J^inc  cylinder,  H  em. 
thick  and  three  times  a«  high.  This  moditicatioii  of  DanielPs 
e]e?'!onts  hy  Siemens  and  lial;«ke  has  the  advantage,  through 
limiting  the  chemical  proce>s  within  the  hattery,  of  length- 
ening the  dnrablene^«<  of  the  apparatus  in  tliis  way,  tliat  the 
same  may  he  nsed  many  months  without  rejiairs,  if  we  only 
take  care,  every  three  or  four  weeks,  to  fill  the  gla???  cylinder 
with  crystals  of  hlne  vitriol.  It  i^  advisable  to  clean  the 
batters'  every  three  or  tV»ur  months,  hy  \\  Inch  mean^j  the  zinc 
is  made  more  active;  the  security  of  the  copper  wire  may 
tlieii  he  te-te<l,  injiines  may  be  repaired,  and  more  acid  water 
may  be  added,  till  the  zinc  I-a  covered.  These  sixty  ele- 
ment?',  placed  one  behind  aniither,  are  brought  in  connection 
with  the  current  selector,  rheotrope,  and  the  galvanoscope, 
^^  hi(  h  three  iostruments  are  secured  to  a  polished  mahogany 
board. 

The  current  selector,  which  has  for  its  object  the  uniting 
for  etfect  any  number  of  ch-ment-,  e\  cn  a=:  high  as  sixty,  has 
the  following  con.*trnct ion  :  It  iuis  ten  silver-plated  buttons, 
arranged  in  opposite  half-circles  of  five-,  l>earing  tlie  numher> 
10,  S,  rt,  4.  2,  10,  20,  ?A  40,  50.  which  indicate  the  number 
of  elements  with  whi<  li  thev  arc  in  ci 'mhination.  In  the 
middle  of  each  half-circle  is  a  winch,  whicli.  moved  from  but- 
ton to  button,  shuts  off  any  desire*!  number  ot"  elements.  If 
wo,  for  instafu-e.  need  forty-two  elements,  we  turn  the  winch 
B2  to  40,  the  wiiicU  Bl  to  2 ;  while,  if  we  wish  to  use  six 
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elements,  the  winch  62  is  moved  to  the  nail  0  lying  between 
the  two  half^iircl&i)  the  winch  Bl  to  6,  When  both  winches 
are  at  O,  there  is  no  coirent  flowing. 

Fio.  6. 


The  change  of  the  direction  of  the  cnrrent  is  eflected  by 
means  of  the  commutator  C,  in  connection  with  the  points 
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K  (normal)  and  W  (reversed).  The  conducting  wirea  being 
aeoiired  by  the  binding-ecrewe  K  (copper)  and  Z  (zinc),  the 
podtive  CDirent  passes,  when  the  winch  of  the  commutator 
is  on  K,  through  the  damp  K  and  the  conducting  wire  into 
the  body,  and  through  the  other  conducting  wire  to  the 
zinc  pole  Z.  If^  on  contrary,  the  winch  is  on  W,  the 
positive  cnxrent  paseeB  6om  the  damp  Z  through  the  body 
toE. 

The  gahwnoseope  G  shows  us,  when  the  tips  of  the  con- 
ducting wires  are  placed  on  any  part  of  the  body,  and  the 
stopper  a  is  removed,  how  strong  the  current  is,  by  means 
of  the  amount  of  deviation  from  the  O  point  On  Ihe  brass 
button  above  the  galvanoscope  there  is  a  small  magnet-rod, 
by  turning  which  to  the  left  or  the  right  we  can  place  the 
needle  on  the  O  point,  when  this  shows  a  deviation,  the  cir- 
cuit being  open. 

The  combination  between  tiie  battery  and  the  current 
selector  is  made  in  the  following  way :  After  the  individual 
elements  are  arranged  behind  one  another,  and  the  zinc  al- 
ways connected  with  tlie  cu|>i>er,  tlie  first  conducting  ^r^re 
of  tlie  copper  pole  of  the  first  element  is  carried  to  the  but- 
ton 10  of  the  winch  Bl,  and  there  secured  bv  means  of  a 
screw.  The  second  wire  is  fastened  into  tlie  clamp  wliich 
unites  the  second  element  with  the  tliird,  and  carried  to  the 
button  8.  Tlie  same  takes  place  between  the  elements  4 
and  5,  6  and  7,  8  and  0,  and  the  wires  are  united  with  the 
buttons  4,  2,  in  a  corre>ponding  order.  The  wire  l>etween 
the  tenth  uiid  eleventh  elements  is  connected  with  the  hut- 
tnii  0.  From  the  eleventh  element  ou,  the  etnuHeratioii  i> 
alwavs  bv  ten  elements:  tlie  cnndiictinii;  wires  are  set  on 
between  the  twentieth  and  twenty-first,  the  thirtieth  and 
thirty-first,  the  fortieth  and  forty -first,  and  finally  thf  tifiieth 
and  titty-first,  and  carried  thenoe  to  the  h\itt>»ns  20,  30, 
40,  of  the  winch  B2.  The  la-t  wire  i-,  carried  from  the  zinc 
pole  of  the  six'tiL'th  element  to  button  50. 

Ilemak's  eicctrodcd  cousiat  of  wooden  handles  with  bras« 
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tips,  wliich  have  the  form  either  of  bnttons,  from  }  to  1  inch 
in  diameter,  or  of  Begments  of  balls  and  plates,  from  1-^  to 

3  inches  in  diameter,  or  of  square  rods,  from  1  to  8  inches 
long,  and  )•  to  1  inch  wide.  These,  to  prevent  oxidation, 
are  covered  with  platinum  plate,  and  then  with  a  layer  of 
flannel  concealed  by  linen.  The  conductors  are  protected 
by  cork  coYering>%,  from  to  i  of  an  inch  thick,  which  are 
secured  to  the  metal  plate  by  linen  binding. 

Lately,  Fromhold  has  deacribed  an  apparatus  in  a  short 
paper,'  which,  so  ^  as  we  can  judge,  is  an  improTement  in 
the  construction,  since  we  can,  by  the  use  of  it,  not  only  ob- 
tain cnrrcntB  of  a  desired  intensity ^  but  of  any  quantity,  for 
therapeutical  purposes. 

6.  Fromhold'8  apparatus  has  the  following  const  met  ion  : 
Its  ba>e  has  a  len<rth  of  24",  and  a  breadth  of  13*,  and  is 
fiiriu>hed  on  each  of  its  longer  sides  with  a  prominence  fur 
the  reception  of  a  wooden  column,  21"  high,  having  a  .-lit 
below,  3'"  wide.  There  i>  irlned  to  the  bottom,  and  secured 
by  screws,  a  second  board,  }>ierced  with  32  holes,  \\  hicli  are 
for  the  reception  of  32  battery-glasses.  A  similar  board, 
serying  as  a  point  of  support  for  the  glasses,  may  be  secured 
by  nieans  of  two  screws,  which  pass  through  the  slits  in  the 
euhmins,  at  any  beicrbt,  even  as  far  up  as  tlie  edge  of  the 
glasses,  and  allow  iu  this  way  an  open  yiew  of  these  from 
all  si<lfs.    (See  Fiff. 

The  32  glasses,  eafh  of  which  has  an  outer  diaiiit  ft  r  of 
about  2^  inches,  and  a  ht  iirlit  of  S  inches,  are  arranged  in 

4  rows,  and  serve  for  the  reception  of  the  zinc-lead-phiti- 
num  elenu  iits  already  deserilx  d.    The  ehctnvmotor  metals 

«■' 

are  secured  to  a  wooden  frame,  of  Xhe  (limrn-inn-:  of  tlie 
bottom  board,  whieli  is  divided  lengthwise'  into  f.iir  ]>:iit-, 
and  carries  on  its  middle  cross-piece  the  dial  (  RemakV  cur- 
rent selector)  and  the  commutator.  The  four  loiiLiitu'iinal 
divieions  are  so  divided,  by  means  of  cross-sticks  or  saddles, 

>  Der  confltante  galvanische  StiODi  modiJIolrl»r  In  •efawm  InteiulUts.  and 
Qnft&tiatsw«rt]i,  Pesth,  1867. 
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that  each  sadtlle  comes  exactly  over  the  middle  of  a  battery- 
glass.    The  entire  frame  is  elevated  when  the  metals  are 


rio.  6. 


lifted  from  the  fluid,  and  is  lowered  when  these  are  allowed 
to  sink  into  the  fluid  consisting  of  acid  water,  and  this  risiufj 
and  sinkin«j  take  ])lace  by  means  of  a  windhiss.  This  con- 
sists of  an  iron  rod  passinoj  from  one  column  to  the  other, 
which  ludds  on  both  of  its  inner  ends  a  metallic  disk  of  3 
inches  diameter,  and  a  cofj-wheel  where  it  passes  at  ri^ht 
an«xles  throujjjh  the  column.  This  wheel  is  moved  bv  means 
of  an  endless  vertical  screw,  which  turns  it  completely  on  its 
axis  by  40  revolutions,  and  is  held  fsist,  throuijh  the  friction, 
at  any  heiffht.  The  d'uil-plute^  which  receives  on  its  lower 
surface  the  conducting  wires  of  all  the  positive  poles,  con- 
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sidts  of  a  horizontal  di^k,  5  iiielios  in  diameter,  of  well-dried 
wood,  which  has  on  its  surface  32  numbers,  corresponding 
to  the  32  elements,  and  of  an  indicator  whicli  cuu  be  moved 
without  disturbing  the  apparatus  from  1  to  32.  Connected 
with  this  battery,  as  with  Bemak's,  there  is  a  commutator, 
and  in  place  of  the  magnet-needle  there  is,  separated  from 
the  apparatus,  a  tangent  box-oompass  whieh  is  intercalated 
in  the  conrseof  the  current. 

The  power  which  this  apparatus  has  of  delivering  currents 
of  greater  intensity  and  quantity,  results  from  the  possibilitj 
of  introducing  a  greater  or  less  number  of  elements,  and  of 
sinking  them  more  or  less  deeply  into  the  fluid :  moreover, 
all  possible  modiflcations  may  be  resorted  to  according  to 
the  various  therapeutical  indications  or  surgical  demands. 
This  batteiy  also  produces,  by  die  slow  sinking  of  the  elec* 
tro>motor  metals  into  the  fluid,  a  gradual  increase  of  the 
{fuantttyy  and  through  the  slow  moving  of  the  index  from 
lower  to  higher  numbers  a  gradual  increase  of  the  intemtty 
— advantages  which  Fromhold  considers  of  great  service  in 
therapeutics. 

Deserving  of  special  notice  is 

7.  2%om8en^e  Polarigation  Battery y  because  it  has  the 
advantage  over  all  other  batteries  of  producing  sufficient 
electro-motor  power  by  the  use  of  one  galvanic  element, 
which  takes  up  very  little  room,  because,  though  the  first 
cost  is  considerable,  the  expense  of  operating  it  is  light,  and 
because,  with  certain  modifications,  it  may  serve  as  a  trans- 
portable battery  for  medicinal  purposes.  The  theory  which 
lies  at  the  foundation  of  the  construction  of  the  apparatus 
is  the  following :  When  we  touch  the  poles  of  a  galvanic 
e!e:uent  to  two  platinum  plates,  which  are  dipped  into 
dilute  sulphuric  acid,  and  then  remove  the  element  and  con- 

'  Die  Polari8tttlon8-Batu?rie,       neuer  Aj  p  uat  tat  Heirorbringen  einea 

cmiti;i'i'r!i.'!iori  electrischen  Stromos  von  liuli-  i  Sji.inntinrt  und  constntitor 
Starke  rnit  Hulfe  eilie*  etoMlaeQ  galraQiscbcn  Elcmcota  tod  Julius  Thomaen, 
Hamburg,  1865. 
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nect  the  platinum  plates  by  means  of  a  metallic  wire,  there 
arises  an  electric  current,  which  runs  in  an  opposite  direction 
to  the  current  which  produced  this  condition — the  platinum 
plates  are  then  polarized  ;  during  the  short  time  of  contact 
there  was  formed  an  invisible  film  of  the  constituents  of  the 
water  on  the  platinum  plates — hydrogen  on  the  plate  which 
was  in  connection  with  the  zinc  pole,  and  oxygen  on  the 
plate  in  connection  with  the  copper  pole.  The  current  has 
naturally  only  a  short  duration,  since  the  hydrogen  and 
oxygen  quickly  unite  again,  but  we  may,  in  a  very  short 
time,  in  this  way  charge  a  large  number  of  plates,  and  ob- 
tain, if  we  unite  these  into  a  battery,  anelectrical  current  of 
very  high  tension.  The  strength  of  the  current  decreases, 
however,  very  quickly,  unless  we  take  care  to  charge  the 
individual  cells  without  breaking  their  connection  with  one 
another,  and  this  is  done  by  so  arranging  the  platinum 
plates,  as  in  a  battery,  and  the  connection  of  the  polarizing 
element  with  each  platinum  pair,  that  the  already  present 
charge  will  be  increased  by  the  action  of  the  charging  cur- 
rent. 

The  polarizatioTirbattery  consists  of  three  principal 
parts :  1.  The  battery  proper ;  2.  The  galvanic  element, 
which  charges ;  3.  The  distributing  apparatus,  through 
which  the  current  produced  by  the  element  is  conducted 
from  one  to  another  of  the  different  cells  of  the  battery.  1. 
The  battery  is  formed  of  two  open  wooden  chests,  each  of 
which  is  divided  by  means  of  26  platinum  plates  secured  in 
its  walls,  into  25  cells,  so  that — and  this  is  a  peculiarity  of 
this  battery — the  plates  themselves  fonn  partition  walls  be- 
tween the  cells,  and  the  two  sides  of  a  plate  belong  to  two 
different  cells.  2.  As  the  galvanic  element  must  be  able 
easily  to  decompose  water,  it  is  best  to  use  a  zinc-platinum 
or  a  zinc-carbon  element  ^vith  nitric  or  cliromic  acid.  3.  The 
distributing  apparatus  consists  of  a  flat  ring,  composed  of 
insulating  material,  into  which  a  number  of  short,  radiating, 
metallic  rods  are  secured,  as  many  in  number  as  the  battery 
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cells.  Each  of  tliese  is  combined  by  means  of  a  fine  nlver  or 
copper  wire  with  a  platinnin  plate  in  the  battery.  Through 
the  middle  of  the  ring  pasBea  a  vertical  axis,  which  camee 
above  two  .isolated  anns  alongside  of  one  another,  which 
stand  in  connection  with  two  wooden  clamps,  serving  for 
the  reception  of  the  conducting  wires  from  the  galvanic  ele- 
ment. The  two  arms  represent  the  two  poles  of  the  element ; 
each  is  supplied  with  a  spring,  and  tbcj  stand  so  far  apart 
that,  when  one  tonches  one  metallic  rod  of  the  ring^  the 
other  is  also  in  contact  with  the  next  If  the  axis  is  now 
turned,  which  may  be  done  by  means  of  clock-work,  a 
weight,  or  an  electro-magnetic  contrivance  moved  by  a  gal- 
vanic element  (which  causes  a  revolution  in  at  most  two  or 
three  seconds),  each  plate  wiU  become  loaded  one  after  the 
other  with  hydrogen  on  one  side  and  oxygen  on  the  other. 
After  a  single  tnming  ronnd  of  the  axis  all  the  plates  are 
charged,  and  the  battery  is  in  a  condition  to  b^n  its 
action.  The  intensity  of  the  current  is  r^ulated  through 
the  polarizing  element,  and  this  again  through  tlie  rheostat, 
i.  6.,  an  apparatus  that  enaT)les  us  at  pleasure  to  increase 
the  conducting  resistance  hy  intercalating  a  longer  or  shorter 
metallic  wire.  The  entire  upparntu-.  exclusive  of  the  gal- 
vanic element,  is  enclosed  in  a  polished  wooden  chest  1^  I'eet 
long,  1  loot  wide,  and  ^  loot  high. 

n.  INDUCTION  APPARATUS, 

A  li  iiii:  the  magneto-electrical  induction  apparatuses  we 
will  mention  : 

8.  Th''  "pparatus  of  Ph'ii.  In  this  the  eleetrirnl  cur- 
rent is  induced  by  means  of  a  steel  magnet  rotating  vertically 
t>n  its  axis.  alM>ve  the  poles  of  whieli  are  twa  iron  rods  wound 
with  connecting  i^pirals.  The  magnet  rotates,  while  the  in- 
duction spirals  remain  imniovnMe. 

In  all  the  later  con«trueted  apparatuses  the  magnet  is 
immovahle,  and  the  horse-shoe  shaped  soft  iron,  either  with 
the  induction  spiral  or  without  it,  is  movable.   To  the  in- 
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duction  apparatuses  with  movable  spirals  belong  those  ol 
Saxton  and  Ettingliausen,  Keil,  Stolirer,  etc. ;  to  those  with 
immovable  spirals,  Duchenne's  magneto-electrical  apparatus, 
and  that  of  the  brothers  Br6ton. 

9.  Hie  SaxtonrEttinghausen  apparatm  consists  of  a  pow- 
ful  horse-shoe  magnet,  of  five  or  seven  plates,  secured  by 
means  of  screws  to  a  wooden  base.  Between  the  arms  of  the 
magnet  there  is  a  small  cylinder  which  may  be  set  in  motion 
by  means  of  a  turning  wheel  placed  above  the  magnet.  The 
cylinder,  being  of  less  diameter  than  the  wheel,  makes  a  cor- 
respondingly greater  number  of  revolutions  than  the  latter. 
TTith  the  cylinder  the  induction  spirals  turn  and  also  the 
iron  axle  lying  before  these.  On  this  axle  are  two  steel 
rings,  one  of  which,  isolated  by  means  of  a  cov^ering  of  glass, 
wood,  or  ivory,  receives  one  end  of  the  induction  spiral, 
the  other  end  of  this  spiral  is  taken  up  by  the  second  uniso- 
latcd  ring.  This  ring  consists  of  two  divisions,  the  front  one 
of  wliich  is  internii>tcd  by  two  diametrically  opposite  inden- 
tations, while  the  hinder  one  has  an  unbroken  surface.  On 
each  side  of  the  axle  is  a  small  brass  column,  into  which  me- 
tallic s|)ring8  are  screwed ;  the  right  one  supports  two 
springs,  one  of  which  gli<les  over  the  surface  of  the  isolated 
ring,  tlie  other  over  the  front  division  of  the  un isolated 
ring ;  the  spring,  secured  to  the  left  column,  comes  in  con- 
tact with  the  other  division  of  this  latter  ring.  Finally, 
there  is  fastened  to  each  brass  column  a  metallic  conductin«r 
wire,  furnished  with  an  application  cylinder,  between  which 
the  body  to  be  electrized  is  intercalated.  If  the  turning 
wheel,  or  with  it  the  whole  rotating  system,  is  set  in  motion, 
each  pole  of  the  magnet  produces  an  opposite  polarity  in 
the  soft  iron  contained  within  the  induction  spirals,  conse- 
quently with  each  half  revolution  of  the  axis  the  sides  of  the 
iron  turned  to  the  magnet  change  their  polarity.  Each 
magnetic  iron  rod  produces  an  electric  current  in  the  s]iiral 
which  surrounds  it,  according  to  the  following  law :  if  we 
excite,  in  an  iron  rod  which  lies  in  a  spiral  wound  to  the 
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right,  magnetism  in  such  a  way,  that  on  tlie  active  end  a 
north  pole  is  produced,  tlien  tlie  positive  electric  cuiTcnt, 
induced  through  the  magnet iriiii,  ])a>r;eft  from  tliis  side  into 
the  spiral.  Tlie  reverse  follows  witli  a  winding  of  the  spiral 
to  the  left.  The  hrass  columns  on  hoth  sides  of  the  axle  have 
the  othce  of  conducting,  hy  means  of  the  metallic  springs 
and  wires,  the  induced  current  to  the  portion  of  the  l)«)dy  to 
he  alfected,  and  this  always  takes  j)lace  at  the  moment  when 
the  pole  of  the  ircm  rod  is  move<l  away  from  that  of  the 
magnet,  an<l  the  spring  on  tlie  right  side  sinks  into  (»ne  of 
the  indentations  wliicli  are  foun<l  on  the  front  «livision  of  the 
unisolate<l  ring.  If  we  have  to  do  with  a  spiral  wound  to 
the  right,  and  at  this  moment  the  iron  ro*l,  who-e  wire  end 
is  connecte'l  with  the  isolated  ring,  leaves  the  north  jxtleof 
the  horse-shoe  magnet,  the  ]>ositive  current  goes  to  the  right 
column  and  conduction  of  the  front  right  spring,  which 
now  >tan(ls  in  an  in<lentation,  heing  interru]>ted)  thence 
through  the  conducting  wires  to  the  liody  operated  on,  and, 
passing  tbrougli  tliiii  Iruui  right  to  left,  reaches  the  left 
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coltimn,  the  spring  of  the  left  side,  and  finally  the  unisolated 
ring.  After  the  next  half  revolution,  when  the  iron  rod, 
whose  wire  end  is  connected  with  the  unisolated  ring,  comes 
under  the  infliienoe  of  the  south  pole  of  the  horseshoe  mag- 
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net,  the  positive  cnrrent  (the  oondnotion  of  the  front  right 
spring  being  again  interrupted)  goes  throngh  the  spring 
of  the  left  side,  the  left  eolmnn,  the  left  condncting  wire,  into 
the  electrized  body,  and,  passing  through  this  from  left  to 
right,  retoms  hy  way  of  tiie  conducting  wire  of  the  right  side, 
the  oolnmn,  and  the  right  hind  spring,  to  the  isolated  ring. 
The  current  goes  changing  from  right  to  left  and  from  left 
to  right,  in  an  electrized  arm,  for  instance :  at  one  moment 
it  passes  from  the  hand  to  the  shoulder,  and  at  the  next 
from  the  shoulder  to  the  hand,  and  so  on. 

10.  Tlie  same  tliinji;  takes  ]>hice  witli  the  Sajrton  appa- 
ratus modified  by  Jie!/,  wliich  lias,  in  the  phiceot'the  springs 
and  steel  rinirs,  on  the  front  end  of  the  iron  axle,  a  gyrotroj>e 
BO  arran«!;ed  that  it  can  be  turned  also  by  the  wheel.  It 
consists  of  four  small  half  disks  of  German  silver,  covered 


Fig.  a 


to  within  three  lines  of  their  edges  with  lac,  which  from 
their  relative  i)osition8  seem  to  form  two  round  plates.  Of 
these  half-disks  the  upper  and  hinder  stands  in  connection 
with  the  front  and  lower  one,  and  lower  and  hinder  is  sim- 
ilarly united  ^vith  the  front  and  upper  one,  and  each  takes 
up  an  end  of  the  induction  spirid.  The  disks,  which  are 
separated  by  about  one  inch,  dip  into  quicksilver,  which,  for 
the  purpose  of  aiding  the  conduction,  is  placed  in  two  fur- 
rows of  a  wooden  vend  standing  on  an  appropriate  pedeetaL 
In  the  qnieksilyer  of  each  frmow  there  lies  a  metallic  wire^ 
to  the  outer  ends  of  which  the  oonductmg  wires  axe  con- 
nected. Here  also,  with  eadi  half  revolution,  the  direction  of 
the  cnn;ent  changes,  whieh  passes  to  the  body  to  be  electrised. 
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Stohrer  first  succeedeil,  by  means  of  his  very  ingenious 
comrantator-contrivance,  in  changing  the  currents,  flowing 
after  each  half  revolution  in  opposite  directions,  into  currents 
having  the  same  direction  and  as  such  passing  to  the  body. 

11.  Stuhrer*8  apparatus  consists  of  a  liorizontally-lying 
horse-shoe  magnet,  of,  at  most,  live  equally  long  plates,  and 
of  an  iron  axle,  between  the  arms  of  the  magnet ;  to  these 
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are  attached  from  behind  forward :  a.  The  commutator ; 
h.  The  soft  irons,  wound  with  the  induction  spirals,  which 
are  secured  to  the  ends  of  an  iron  bar  at  an  angle  of  ninety 
degrees ;  c.  A  crank  which,  set  in  motion,  turns  the  entire 
rotating  system  (axle,  commutator,  and  induction  spirals). 

Here,  as  with  the  Saxton-Ettinghausen  apparatus,  each 
core  of  the  induction  coil,  with  each  half  revolution  of  the 
axle,  is  changed  into  a  north  pole  and  then  again  into  a 
south  i>«de  ;  and  yet,  by  means  of  the  commutator,  currents 
having  the  same  direction  pass  over.  The  commutator  con- 
sists of  a  shorter  and  broader,  and  of  a  longer  and  narrower 
brass  cylinder,  which,  separated  by  means  of  a  wooden  tube, 
are  i)laced  one  within  the  other,  the  shorter  being  outermost. 
On  each  end  of  each  cylinder  there  is  soklered  a  steel  ring, 
BO  that  we  have  four  steel  rings,  which  we  will  number 
from  before  backward,  1,  2,  3,  and  4.  The  half  of  each 
steel  ring  projects  beyond  the  other  half  by  about  \  a  line, 
in  such  a  way  that  the  prominent  halves  of  1  and  3  and  of 
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2  and  4  oorr^pond.  One  end  of  the  induction  spiral  is  con- 
nected with  the  ring  1,  and  this  throngh  the  narrow  brass 
tube  with  the  ring  4,  while  the  other  end  of  the  spiral  is 
connected  with  the  ring  2,  and  through  this  with  8.  Final- 
ly, two  steel  springs  are  so  secured  to  the  wooden  chest 
in  which  the  apparatus  is  placed,  that  their  6ee  ends 
touch  the  steel  rings  lightly  from  above,  and  their  fixed 
ends  are  fnmished  with  condncting  wires.  If  the  apparatos 
is  set  in  motion,  daring  one-half  revolution  the  steel  rings  1 
and  3,  and  during  the  other  half  the  steel  rings  2  and  4,  ar» 
touched  by  the  steel  springs.  The  positive  current  from 
the  one  end  of  the  wire  goes  through  the  ring  1,  the  corre- 
sponding gpring  and  the  anterior  conducting  wire  to  the 
human  body,  and  then  through  the  posterior  conducting 
wire  and  steel  spring  to  the  ring  3,  and  so  finishes  its  course, 
since  it  returns  througli  the  ring  2  into  the  spiral  coil.  By 
means  of  this  commutator,  currents  having  always  the  same 
direction  are  conducted  through  the  body  to  be  electrized. 
In  order  to  increase  the  frequency  of  the  intermptions,  Stoh- 
rer  has  recently  attached  to  the  axle  a  pair  of  toothed  disks 
of  copper,  80  that  at  each  revolution  of  the  wheel  the  cunent 
is  frequently  interrui)ted. 

The  so-ciilled  American  apparatuses  of  Pahner  and  Hall, 
in  Boston,  and  of  Davis  and  Kidder,  in  New  York,  are 
worthy  of  notice,  bein;^  siuall,  cuiiipeii<liou^,  cheap,  and 
serving  for  many  cases;  they  have,  however,  no  couium- 
tator. 

In  reirard  to  imltdi-eleetrical  induction  apparatuses,  the 
earlier  ones  (iiuuniunu's,  ilauch's,  etc.)  consisted :  a.  Of  a 
simple  ur  uf  a  constant  chain  ;  h.  Of  one  or  two  wires, 
which  encirch^d  in  niimoroii>  wiudinjxs  a  hi<xh  cylinder  uf 
paper  or  wuud ;  c.  (jf  a  toothed  turning  wheel,  which 
caii-fd  tlio  interruption  of  tlie  eurrcut ;  and.  finally,  6?.  Of 
conducting  wires,  which  carried  tlie  interrupted  currents  to 
the  luxly  to  l)o  electrized.  The  intensity  of  the  current  was 
modified  by  moam^  of  iron  rods,  which  iu  greater  or  less 
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numbers  were  placed  in  the  eylincler,  as  well  as  b j  a  slower 

or  f:i!«ter  turning  of  the  wlieel. 

The  Neef-  Warner  ajtparatm  is  more  complete  than 
these,  and  may  be  considered  as  tlie  foundation  of  all  the 
more  recent  and  more  pei'fect  volta-indnction  apparatUiies 
wliich  arc  furnished  with  a  self-actini^  liaiiinier. 

12.  The  ^'cf-  Wiitjner  appai'aiux  '  consists  of  a  constant 
chain,  wlio-e  po-itivc  pole  is  connected,  by  means  of  the 
conducting  wire  with  a  little  cup  on  the  i)c<lc>tal  of  the 
induction  coil,  fille*!  with  qni(  k>ilver,  and  whose  iiej^ative 
pole,  throut^h  the  wire  ^,  is  connected  witli  the  beu;iiniiii«x  of 
the  induction  sjiiral /*.  The  induction  sjtiral,  after  numerous 
wiudiugs  around  a  wooden  cylinder,  reaches  the  point  and 


ends  ia  a  second  quicksilver  cup  d.  Between  tiie  cups  h  and 
d  a  connection  is  made  in  the  following  way:  A  copper 
wire  m,  which  extends  horizontally  nnder  the  coil,  ends  in  a 
small,  light,  movable  platinum  hammer  0.  This  hammer 
rests  on  a  platinum  plate,  which  is  soldered  to  the  wire 
coming  from  h.   Through  the  lifting  up  of  the  hammer  e, 

'  Pouilk'i'a  Lchrbuch  der  Physik  von  Miiller,  il  Auflage,  Band  ii.,  p.  232. 


and  thiongh  the  TGBiiltiiig  sepsration  from  the  platuram 
plate  which  lies  .under  it,  the  cmrent  ib  broken — ^through  the 
falling  of  the  same,  the  cnnent  k'again  formed.  The  appar»> 
tus,  however,  directs  both  operations.  There  Ib  In  the  indno- 
tion  coil  a  cylinder  of  soft  iron,  which  becomes  magnetic  as 
soon  as  the  cnrrent  nms  through  the  induction  wire.  When 
magnetic,  it  attracts  a  small  iron  plate,  which  is  soldered  to 
the  movable  wire  m,  by  which  means  both  wire  and  plati- 
num hammer  are  liflied  and  the  current  is  interrupted.  As 
soon,  however,  as  the  current  is  interrupted,  the  cylinder 
loses  its  magnetic  power,  the  movable  copper  wire  falls,  and 
the  circuit  is  again  dosed,  in  the  next  moment  to  be  re- 
opened, and  so  on.  By  means  of  the  constant  opening  and 
dosing  of  the  circuit  in  the  induction  wire,  currents  are  pro- 
duced in  a  second  wire  running  paralld  with  this,  which 
can  be  used  for  physiological  and  therapeutical  purposes. 
The  rapidity  with  which  the  interruptions  follow  one  an- 
other depends  on  the  distance  of  the  iron  plate  from  the 
iron  cylinder,  and  this  may  be  related  by  means  of  a 
screw. 

Elopfer's,  Gentsch'a,  Goldbeiger's  apparatus,  and  others, 
are  more  or  less  compendious  modifications  of  the  above; 
they  are  mostly  put  in  action  by  means  of  a  Bunsen  xino- 
carbon  element.  Some^  for  the  purpose  of  modifying  the 
strength  of  the  current,  are  furnished  with  a  so-called  mod' 
&rator.  This  is  a  glass  tube,  filled  with  water,  alcohol,  or 
oil,  into  the  upper  and  lower  ends  of  which,  dosed  by  corks, 
the  terminations  of  conducting  wires  enter.  As  we  can  at 
pleasure  separate  these  from  one  another,  and,  consequently, 
shorten  or  lengthen  the  distance  through  which  the  current 
has  to  pass  in  the  fluid,  we  possess  a  means  of  conducting  a 
current  of  greater  or  less  strength  to  the  body  to  be  elec- 
trized. 

13.  Duehenn^M  voUoriiectrioal  apparaiue*  is  composed 

>  (DuohcDDc,  de  r^ectriflalion  locali^^e,  etc.,  1855  [p.  Wfttmq,],  1861  [jk. 
1S4,  d  teq.].) 
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of  two  drawers  in  a  wooden  eliest,  and  of  a  metallic  cover- 
ing placed  above  the^^e.  In  the  lower  drawer,  wliicli  is  lined 
with  cemented  glass  ])lates,  so  that  the  moisture  may  not 
affect  the  wood,  is  a  Bunsen's  element.    The  zinc  has  the 
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form  of  a  flat  box,  in  which  the  carbon  without  a  diaphragm 
is  placed.  The  carbon  is  flat,  hollowed  out  in  the  middle,  and 
filled  with  coke-dust.  If  the  carbon  is  new,  we  saturate  it  with 
nitric  acid  and  place  it  in  the  zinc  vessel  after  we  have  moist- 
ened the  whole  surface  of  the  latter  with  a  saturated  solution 
of  salt.  Lately  Duchenne  has  changed  the  element :  the  carbon 
plate,  saturated  with  water  in  an  india-rubl)er  box,  is  covered 
first  with  the  sulphide  of  mercury  and  then  with  a  layer  of 
thin  cloth;  on  these  the  zinc  plate  is  place<l.' 

Two  copper  plates  A  and  i?,  one  of  which  is  in  connec- 

I  Such  clcmcnto,  lately  corno  into  u9o  with  the  small  rolta-induction  appa- 
ratuses in  the  hands  moBtlr  of  the  non-profcsdional,  have  the  advantage  that 
they,  firstly,  need  no  acid,  and  secondly,  that  they  arc  more  lasting  becauise  they 
supply  themselves  the  zinc  amalgam. 
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tion  with  the  zinCy  and  the  other  with  the  carlx)ii  of  the  ele- 
ment^ commtiTiicate,  by  means  of  two  platinam  plates  C> 
2>,  with  the  primaij  spiral,  which,  as  the  seeondaiy,  lies 
in  the  metallic  covering  on  the  upper  part  of  the  wooden 
chest.  The  primary  or  magnetizing  npiral,  consisting  of  a 
proportionably  emsll  number  of  windings  of  a  1  mm.  thick 
wire,  holds  in  its  cavity  a  bmidle  of  iron  wir^,  aii<l  senres 
as  a  point  of  departm^  to  the  extra  current,  while,  from  the 
seooncbuyor  induction  spiral,  wliich  is  formed  by  a  mnch 
larger  nnmber  of  windings  of  a  J  mm.  tliick  wire,  the  sec- 
ondary current  is  carried  off  in  E  and  F.  Aronnd  this 
immovable  spiral  there  is  a  closed,  movable  copper  cylinder, 
which  is  furnished  with  a  scale.  If  it  is  pushed  entirely  into 
the  metallic  covering,  the  cnrrents  have  the  lowest  intensity; 
in  order  to  gradually  increase  this,  tlic  cylinder  must  be 
drawn  slowly  out.  As  this  lessening  of  intensity  was  not 
sufficient  in  powerful  apparatu-es,  Duchenne  placed  another 
closed  cylinder,  holding  a  bundle  of  iron  wires,  within  the 
magnetizing  spiral,  and  obtained  the  least  action  when  it  was 
fully  covered  by  the  cylinder  and  spirals.  The  physical  rea- 
son of  this  is,  that  dosed  conductors,  near  an  induction  cur- 
rent, having  the  form  of  metallic  cylinders  or  of  closed  spi- 
rals, pro<lucc  a  weakening  of  the  current,  because  currents 
are  induced  in  them-^elves  by  coming  and  going,  and  at  the 
expense  of  the  induction  current.  80  in  this  case,  the  CUT- 
rent  flowing  in  the  spiral  is  weakened  through  the  action  of 
the  outor  copper  cylinder,  while  through  that  of  the  inner 
the  effect  of  the  iron  rods  may  be  completely  neutralized. 
As  a  third  means  of  weakening  the  current,  there  is  also 
attached  to  the  apparatus^  a  moderator  6^,  which,  on  account 
of  the  greater  or  less  depth  of  water  through  which  the  cur- 
rent has  to  pass,  renders  it  possible  to  produce  any  desired 
lessening  of  the  strength  of  the  current.  The  interruptions 
maybe  made  in  two  different  ways:  either  tliringh  a,  the 
hanmier,  which  consirtt^*  of  a  movable  iron  rod  //  and  a  screw 
/furnished  with  a  platinum  point,  with  which  the  soft  iron 
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of  the  iroDowire  bundle,  at  a  point  covered  with  platinum 
plate,  comes  in  contact ;  or  through  the  cog-wheel  imme- 
diately above  the  wooden  chest,  which  is  movable  by  means 
of  a  winch,  and  can  be  broupjht  in  connection  with  the  spiral 
bv  a  spring.  We  are  tlius  aide  to  vary  the  frequency  of  the 
interruptions  at  plea-sin  u  :  l»y  mtaiis  of  tlie  hammer  we  may 
obtain  four  in  a  second,  uiid  throiiirh  the  tumiu«^  wheel  a  still 
Biriallcr  nuiuWer.  In  order  to  iuea*iire  the  strength  of  the 
current  of  the  galvanic  element,  there  is  a  so-called  eurrent- 
nu  a-urer  in  the  upper  drawer,  a  box-cunipasjs  whieli  indicates 
tlie  degree  of  magnetism  of  the  iron  core.  The  disk  of  the 
box-comimss  is  divided  into  four  parts,  and  each  part  iuto  90 
degrees.  The  current-measurer  serves  also  to  kcL  ji  the  pri- 
mary current  of  the  clement  of  even  strength.  Xo  pile  is 
perfectly  constant,  and  even  Duchenne's  element,  after  sev- 
eral hours  of  aetivity,  loses  a  part  of  its  strength;  but  we  are 
able,  when  the  compass  shows  a  slackening  of  the  current,  by 
the  addition  of  a  few  drops  of  nitric  acid,  to  bring  the  mag- 
net-needle baclv  to  its  earlier  stand-point,  and  we  have  the 
power,  thronfrh  the  ct>ml>ined  workintr  <>f  the  enrront-meas- 
urer  and  tlie  extingui-her,  of  ascertaining  the  de^n-ce  of  irri- 
tability, witli  great  exactness,  of  any  part  of  the  body. 

14.  The  Baierlacher  (ij>j><iraf  i(s^  is  a  nKxliticiit  ion  of  Du- 
chenne's, and  diHers  from  his  in  ihe  following  points:  1.  It 
has,  instead  of  two  copper  cyliiiders  for  reirulating  the 
ptrenL'^th  of  the  current,  oidy  one,  which,  gradnated  to  cen- 
timetre;*, can  ])L'  moved  in  and  out  over  the  liundle  of  iron 
wires  within  the  spiral.  2.  Baierlaehcr  let-  hi<  liammer, 
which  has  cnnsiderable  weight,  swing  in  a  horizontal  direc- 
tion between  an  electro-magnet  placed  in  the  middle  of  the 
iron  rod  and  a  small  platinum  ]date.  The  platinum  plate 
itself  may  be  made  to  approach,  bv  means  of  a  brass  screw, 
a  platinum  pin  in  the  middle  of  the  spring  which  carries 
the  hammer. 

1  Die  IndoetionfriElflotricitit  tod  Dr.  E.  Baierlaeber,  NQrnberg,  1697,  p.  lil. 
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15,  Stohrer^s  trantporiaiU  wductivn  appa/r(UuB^  1)oth 
the  smaller  and  the  greater)  cooftiBt  of  a  mahogany  box 
which  is  divided  into  two  parts  by  means  of  a  partition. 
In  the  left  side  is  a  movable  zinc-carbon  element,  abready 
described,  and  in  the  other  the  induction  apparatus.  By 
meani^  of  the  clamps  which  secure  the  zinc  aiui  coal  to  the 
partition,  the  batt«y  current  is  conducted  to  the  primaiy 
spiral  and  to  the  interrupter.  This  consists  of  a  quadrangu- 
lar iron  rod  fastened  to  an  easily-moving  spring,  which  may 
be  attracted  and  set  free  from  an  electro-magnet  composed 
of  a  bundle  of  iron  wires,  and  allows  of  the  motion  of  a 
hammer  and  the  consequent  induction  of  the  secondary 
spiral.  This  latter  can  be  lifted  Tertically  by  means  of  a 
graduated  rod.  A  brass  spring,  having  a  screw,  leans 
against  the  hammer,  and  serves  to  produce,  through  its 
greater  or  less  action,  a  change  in  the  strength  and  times  of 
the  induction  shocks.  Four  screw-stands  have  tlie  office  of 
conducting  the  current  to  the  body;  tliose  marked  P  give 
the  primary  current,  and  those  marked  S  the  secondary 
current.  Modifications  of  the  strength  of  the  current  can 
be  produced :  Ow  For  both  currents,  by  varying  the  arrange- 
ment of  the  batteiy-glasses  and  the  action  of  the  hammer- 
spring,  h.  We  can  further  check  the  primazy  cuirent  by 
connecting  the  screw-stands  of  the  secondary  current  by 
means  of  the  attached  wire  bow,  and  by  lifting  the  spiral 
by  its  rod.  e.  If  in  using  the  secondary  current  tlie  wire 
bow  is  removes!,  the  strength  of  the  current  is  increased 
when  the  spiral  is  Med.  Various  attachments  are  found  in 
the  drawer  on  the  right  side  of  the  apparatus. 

The  larger  apparatus  differs  from  the  smaller  in  that» 
a.  It  has  two  battery-glai^ses ;  h.  Its  hammer  is  better  con- 
structed, consisting  of  an  iron  beam  whose  recoil  is  regulated 
by  a  spiral  spring;  c.  As  the  primary  current,  even  by  com- 
plete lifting  of  the  induction  spiral,  is  not  sufficiently  weak- 
ened for  certain  easels,  Stohrer  has  lately  added  a  cop|jer 
tube  in  the  interior  of  the  induction  apparatus,  which,  lilted 
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by  a  Bmall  graduated  rod,  elides  over  tlie  primary  ppiral, 
and,  in  connection  with  the  elevated  closed  induction  spiral, 
reduces  the  primary  current  to  a  minimum. 

IG.  Du  Bou'Reymond^s  apparatus  is  most  conveniently 

Pio.  13. 


D  F 


set  in  operation,  when  an  intense  current  of  no  great  dura- 
tion is  wanted,  by  means  of  a  small  Grove's  element ;  when, 
on  the  other  hand,  a  continuing  strong  current  is  needed,  it 
is  best  to  connect  it  with  one  or  two  Bunsen's  elements,  ac- 
cording to  its  size  which  are  tilled  after  Poggendorf 's  direc- 
tion (see  page  14),  or  with  the  chamber-battery  of  Stohrer, 
described  on  page  104.  In  the  latter  case,  it  is  also  advisable 
to  use  the  greater  apparatus,  with  5^inches-long  magnetiz- 
ing and  induction  rolls,  whose  primary  spiral  consists  of 
about  600  windings  of  a  strong  wire  of  1.2  mm.,  and  whose 
secondary  of  about  10,000  windings  of  wire  of  0.25  mm. ; 
while,  when  using  Grove's  element,  the  smaller  apparatus, 
with  2^inches-long  magnetizing  and  induction  rolls,  whose 
primary  spiral  consists  of  about  250  windings  of  a  strong 
wire  of  1.2  mm.,  and  whose  secondarv  of  about  500  wind- 
ings  of  0.25  mm.,  is  fully  sufficient. 

The  wire  going  from  the  zinc  pole  of  the  element  is  se- 
cured in  a  standard  on  the  front  end  of  the  apparatus,  which 
at  the  same  time  is  the  starting-point  of  the  magnetizing 
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spi  ral.  From  A  tHe  wire  pasfloe  ta  the  hone-fihoe  aronod 
which  it  fonns  a  spiral,  and  then  goes  to  a  homontal  wooden 
cylinder,  filled  with  a  movable  bnndle  of  iron  wires, 
around  which  it  also  winds  in  a  Bpiral  form,  and  ends  in  the 
brass  npriglit  2>.  This  latter  is  secured  to  a  brass  piece, 
which  at  its  front  end  is  pierced  for  the  reception  of  the 
steel  screw  ^  The  conducting  wire  going  from  the  carbon 
(or  platinum)  connects  with  a  perpendicular  column,  Gy 
which  receives,  above,  the  steel  spring  of  an  iron  hammer,  ff, 
that,  as  soon  as  the  apparatus  is  set  in  motion,  strikes  unin- 
terruptedly on  the  steel  screw  J^or  on  the  horseshoe  j?,  and 
thus  continues  or  breaks  the  connection  between  the  wires. 
The  positive  current  goes  then  from  the  carbon  of  the  element 
to  the  brass  column  (7,  from  this  to  the  iron  hammer  J7,  as 
far  as  the  point  of  contact  with  the  steel  screw  thence 
through  the  brass  piece  i?  to  the  wire  of  the  wooden  cylin- 
der O;  it  then  passes  to  the  horse-shoe  and  ends  in  the 
'  standard^,  which  receives  the  conducting  wire  coming  from 
the  zinc  Besides  the  wooden  cylinder  filled  with  iron  rods 
already  mentioned,  the  apparatus  has  a  second,  T,  the  so- 
called  "sled,*'  which,  by  means  of  a  track  on  the  pedestal, 
can  be  moved  backward  and  forward  over  the  small  wooden 
cylinder,  and  may  cover  this  more  or  less  fully.  The  greater 
cylinder  is,  as  has  been  mentioned,  surrounded  by  a  twenty 
times  greater  number  of  windings  of  a  wire  which  has  about 
one-fifth  of  the  thickness  of  that  of  the  primary  wire ;  its 
beginning  and  end  are  taken  up  1>y  standards  placed  on  the 
posterior  part  of  the  apparatuft,  which  serve  also  for  receiving 
the  conducting  wires  that  carry  the  current  of  tlte  second 
order  to  the  body  to  be  electrized.  The  extra-current  is 
conducted  from  i>,  and  from  a  standard  near  by,  which  is 
by  means  of  a  wire  in  connection  with  A. 

The  extra-current  has  its  greatest  intensity  when  the 
bundle  of  iron  wires  is  shoved  fully  into  the  cylinder,  the 
i»led  removed,  and  the  action  of  the  magnetizing  spiral  with- 
drawn; the  more  the  wire  bundle  is  pulled  out  and  the  sled 
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pushed  in,  the  weaker  is  the  current.  The  current  of  the 
second  order  lias,  on  the  contrary,  its  greatest  intensity 
when  tbe  sled  folly  covers  both  wooden  cylinder  and  iron 
rods ;  the  more  tiie  rods  are  drawn  out,  the  filed  removed, 
and  the  action  of  the  mofpietlzing  spiral  diminished,  the 
weaker  ia  this  cnrrent.  The  number  of  intermissions  may 
be  lessened  or  increased  by  the  greater  or  less  approxima> 
tion  of  the  steel  screw  ^  to  a  platinnm  plate  placed  on  the 
middle  of  the  hammer 

Often  the  Dn  Bois  apparatus  is  fbmisbed  with  a  measnr- 
ing-rod,  graduated  to  inches  and  lines,  which  is  secured  to 
the  sled,  so  that  comparative  measurements  of  the  con- 
tractility of  different  muscles  at  one  time,  or  of  the  same 
muscle  at  different  times,  may  be  made.  Yet  this  arrange- 
ment is  mostly  superfluous  for  the  first  purpose,  and  for  the 
second  insufficient,  when  the  apparatus  is  not  at  the  same 
time  furnished,  as  is  Duchenne's,  with  a  compass,  which 
measures  the  strength  of  the  galvanic  element,  and,  if 
necessary,  regulates  it.  But  even  then  the  inflnenoe  of  the 
outer  temperature  of  tbe  dry  and  perspiring  skin — not  taking 
into  account  the  variation  which  the  apparatus  shows 
through  the  deposition  of  coal  on  the  platinum  plate,  throu<;h 
the  greater  or  less  approximation  of  the  steel  screw  to  the 
hammer,  etc. — ^is  so  considerable,  that  the  making  of  such 
measurements  is  not  worth  the  loss  of  time  required.' 


We  have,  in  the  previous  pa^es,  dei^cribed  a  number  of 
magneto>electrical  and  volta-dectrical  induction  a])paratnse8, 

>  [In  the  first  olilion  of  ttlb  work  I  gave  it  as  my  opinion  that  the  indao> 
ti'm  Vjatferu  "?  of  Ki  lder  were  superior  to  all  others  made  in  this  country. 
Since  then,  tbe  in'^truuients  mude  by  th«  GalvanO'FttrHdic  Mauufacluriug  Cuoi- 
panj  bare  been  introdaced,  Aod  are  prefenble  in  every  rct^pect  to  my  hereto* 
fore  eonstracted.  They  are  Mly  deticribed  in  tbe  Appendix.  Kidder's  eppn* 
ntn^  is,  however,  good  of  its  kind.  Tlie  galranisna  Is  derircd  Uom  dthcr  one 
or  two  Smee's  cells,  accnrdino'  1  >  tli,  -i,  <  ..f  thr  ap;>arfitus.  Tht  li^x  fdiituins 
the  batteries,  and  also  a  bottle  in  whicli  the  dilute  sulphuric  acid  employed  jsaj 
be  kept  when  the  apparatus  id  not  in  u«e. 
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a  consideration  of  which  will  give  a  tolerably  complete  idea  of 
their  gradual  iniprovenieiit.        to  the  tiret,  we  noticed  those 

Fig.  13  rcpresentiJ  the  galvanic  cell,  and  Fig.  14  the  whole  arrangement  A 
full  description  of  the  apparatu8  in  given  in  the  published  pamphlet  of  the  in- 
ventor.   Dr.  Kidder  abo  makes  a  very  portable  apparatus. 


Fic.  18.  Flo.  14 


Fig.  1 5  shows  the  essential  parts  of  a  very  convenient  portable  and  suflB- 
cientlv-powcrful  induction  apparatus  devised  by  Mr.  Drcschcr,  of  New  York. 

Fio.  U. 


TIBMANNACQ  N.y. 


It  is  set  in  action  by  a  fJrcnct's  coll,  a  very  convenient  form  of  battery  com- 
posed of  a  rinc  and  two  carbon  plates,  which  dip  into  a  mixture  of  dilute  sul- 
phuric acid  and  bichromate  of  potash.     The  elements  arc  contained  in  a  gUss 
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which  have  a  movable  and  an  immovable  mafrnet ;  further, 
tho^e  wliich,  with  each  half  revolution  of  the  induction  i^piral, 
conduct  current!?,  having  dilierent  directions,  to  the  body  to  be 
electrized,  and  those  wlildi  always  transmit  cun-ent-i  having 
the  same  direction.  All  deliver  only  currents  of  the  firat  order. 
In  most  of  these  apparatuses  the  strengthof  the  current  is  reg- 
ulated bv  means  of  the  great r  or  Ic-^  approximation  of  the 
magnet  to  the  indnction  spiral,  through  the  action  of  a  screw 
behind  the  magnet,  and  by  a  keeper  placed  on  the  magnet. 
As  regards  tlie  first  point,  the  iron  is  less  strongly  magnetized 
with  its  greater  removal  from  the  magnet,  and  accordingly 
produce")  less  strong  electrical  currents  in  the  copper  wire, 
while  the  keeper,  according  to  lihe  extent  of  its  snrfaoe  and 
its  neameaa  to  the  poles,  participates  in  the  magnetic  power, 
and  leaves,  consequently,  less  for  the  production  of  the  in- 
dnction current. 

Among  the  volta-dectrical  apparatusee  we  noticed  first 
those  which  are  excited  through  an  inconstant  series,  and 
are  set  in  motion  by  means  of  a  turning  wheel ;  we  passed 
then  to  those  with  constant  current  and  wheel,  which  both 
lack  a  means  of  turning  the  latter ;  next  we  considered  the 
apparatuses  which  are  self-moving,  and  first  that  of  Neef  and 
Wagner,  which  delivers  only  an  indnction  current  of  the 
second  order,  the  strength  of  which  can  only  be  modified 
through  the  use  of  more  or  less  strong  add,  or  through  tiie 
more  or  less  fireqnent  interruptions;  and  we  closed  with 
Duchenne's,  Stohrer's,  and  Du  BoiaJteymond's  apparatuses 
and  their  modifications,  which  deliver  currents  of  the  first 
and  second  order,  and  allow  of  difierent  variations  of  the 
strength  of  the  current  in  the  most  convenient  way,  by 
means  of  metal  cylinders  or  sleds. 

jw,  ti^tly  dond  at  the  top»  and  ab  airuiged  that,  when  not  in  uae,  the  «inc 

can  b6  taised  from  the  solution.  The  coil  and  \u  accossorica,  as  seen  in  the 
cut,  are  mntairud  in  a  mahnjruiy  box.  eight  inchrs  long  and  four  wide.  This 
hatterv  furTii-ihos  ilio  bceondary  current  only.  The  instnuiu  ntu  of  the  Gulvauo- 
tarmdic  MauuiaiL taring  Company,  described  in  the  A[»pi;iidiA,  are  Tery  great 
fanpfovawnta  on  thia  amngemenL^W.  A.  H.] 
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As  to  the  preference  which  one  class  of  iuduction  appa- 
ratnses  has  over  tlic  <  tlu  r,  we  would  say  that,  in  general, 
the  magneto-electrical  have  the  advantage  over  the  volta- 
electrical  in  tliat  thej  need  no  preparation  for  use,  and  that 
their  working,  always,  or  at  least  for  a  very  long  time,  re* 
mains  regular.  Throngh  the  frequent  moving  of  the  keeper 
it  is  tme  that  the  power  of  the  magnet  in  the  end  snffers, 
bnt  this  is  soon  returned  by  the  stroking  movement.  On 
the  other  hand,  with  the  volta-^lectrical  apparatus  a  chemi- 
cal process  mnst  precede  its  action ;  moreover,  the  electrical 
enrrent  loses  in  intensify  with  the  slackening  of  the  power  of 
the  galvanic  series,  which  necessarily  takes  place  after  some 
time ;  finally,  this  kind  of  apparatus  when  in  nse  produces 
injurious  gases,  which,  even  when  very  inconsiderable,  are 
disagreeable.  The  more-reoently-constmeted  volta^lectrical 
apparatuses  have  the  advantage  that  in  their  working  no 
assistance  is  required,  that  the  intermissions  are  much  more 
frequent,  that  ihese  remain  regular  hour  aflter  hour,  which  is 
impoesiblewith  those  ai  i  aratuseswhich  have  to  be  turned;' 
and  that,  finally,  two  kinds  of  currents  may  be  obtained  irom 
them,  one  of  which  possesses  a  greater  electro-motor  power 
than  the  other. 

As  r^ards  the  last  point,  Dnchenne  has  made  the 
interesting  observation  that  the  current  of  the  first  or- 
der works  espedally  on  the  contractility  of  the  muscular 
fibres,  the  current  of  the  second  order  on  the  sensory  nerves 
of  the  skin,  and  he  has,  consequently,  ascribed  different 

'  Kcmak  has  constructed  a  senaitirc  apparatus  for  countmg  atiU  fur  lessen- 
ing at  pteaeare  tbe  number  of  sliooki  iu  a  given  time.  TUb  coiuitts  of  a  dock- 
work  placed  in  cmmeetion  niOi  the  conduetiiig  vires  of  a  Tolta^eetrical  appa- 

ntafi ;  the  opening  and  closin|»  of  the  Ciwnift  (the  action  nf  the  spring  being 
arrested)  are  brondit  nTtout  hv  t!ie  pondnlum ;  nt  the  moment  when  it  reaches 
its  highest  point  the  j?priug  is  opened  by  the  lifting  of  a  small  chain — at  the 
moment  n  hen  it  leaves  it,  through  the  siukiug  of  the  uxMf  It  ia  again  dosed. 
By  lengthening  op  shortening  the  pendulum  we  mayprodnce  fewopmanyvibra,. 
tions,  and  coosequenttj  few  or  many  intermissions.  By  the  snme  contrivance 
we  can  change  nnr  cnn<'tant  current  into  an  interrupted  one,  with  any  desired 
frequency  of  iuterrupUon. 


Digitized  by  Google 


JJlYAOTAOEfi  OF  DIFFERENT  FOBMB  OF  JkPPABATUB.  131 

nr-tions  to  those  two  currents.  Bnt  tliongU  the  observa- 
tion be  correct,  the  eiqplanation  is  xmsatisfaetory,  for  the 
reason  that  the  difference  in  the  action  of  the  two 
currents  is  due  to  the  difference  between  the  two  spi- 
rals in  which  the  currents  are  developed,  so  that  we  have 
here  before  us  a  consequence  of  Ohm's  law.  The  induced 
roll  consists  of  veiy  many  windings  of  an  exceedingly  fine 
wire,  the  inducing  of  a  much  smEdler  number  of  windings 
of  a  thick  wire,  and  the  electro-motor  power  of  a  single 
winding  of  the  inducing  wire  is  stronger  than  that  of  a 
winding  of  the  secondary  wire.  Now,  it  is  true  that  the 
secondary  spiral  consists  of  a  much  greater  number  of  wind- 
ings, and  the  sum  of  the  electro-motor  power  is,  consequent- 
ly, greater;  but,  as  the  resistance  increases  at  the  same  rate, 
so  the  proportion  remains  the  same,  and  the  extra  current  in 
the  inducing  roll  possesses  a  greater  intensity  than  the  cur- 
rent of  the  induction  spiral.  The  proportion  is  easily 
changed  with  the  addition  of  a  new  resistance.  If  this  is 
small,  as,  for  instance,  when  we,  for  irritating  a  superficial 
muscle  lying  under  the  skin,  place  moist  conductors  near 
one  another  on  the  moistened  epidermis,  the  e3ctra  current 
ia  the  most  serviceable,  because  the  quotient  of  the  electro- 
motor power  of  the  primary  spiral  through  the  sum  of  the 
conducting  resistance  of  the  wire  and  of  the  moist  tissue  is 
greater  than  that  of  the  greater  electro-motor  power  of  the 
secondary  spiral,  through  the  still  much  gieater  resistance 
of  the  secondary  wire  together  with  that  of  the  moist  tissue. 
If  we  wish,  on  the  contrary,  to  electrize  the  skin  and  to  con- 
quer the  enormous  conducting  resistance  of  the  dry  epider- 
mis, the  pr<»p<>rtion  chun^es  tlie  otlier  way,  and  we  operate 
much  more  successfully  with  the  secondary  current.  This 
is  also  the  reason  wliv  the  extra  current  often  is  not  suf- 
ticient  for  irritating;  deeplv-lvinf;  muscles,  while  the  second- 
arr  current  h  able  to  overcome  the  ri'sistanco.  Fur  this 
reason  we  u-!.e,  for  phy-i"l";ii«  al  and  patholo<i;ical  investiga- 
tions, exclusively  the  vulta-iiiduction  apparatuses,  which  we 
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have  more  fallj  to  notice  in  the  seventh  and  eighth  sections^ 
while  for  therapeutical  purposes  the  magneto-induction  a]>- 
pwratUAes  take  their  place.  Though  these  arc  not  equally 
serviceable  for  exciting  the  nerv^  of  the  skin,  Stohrer's  be- 
ing, perhaps,  the  best  for  this  purpose,  thej,  nevertht  less, 
arc  of  advantage  when  we  wish  to  pmduce  not  a  constaut 
tetanoe,  but  a  gradual  contraction  of  the  irritated  moadeB, 
as  is  sometimes  advisable  in  obfitetrical  ca8€».  AIbo,  we  can* 
not  do  without  these  in  those  cases  where  we,  as,  for  in- 
stance, in  the  paralysis  of  certain  muscles  or  the  swelling  of 
joints,  etc.,  which  often  need  much  time  for  their  curing, 
must  leave  the  treatment  in  the  handa  of  the  unprofes-sional. 
In  eucli  instances  tlie  small  apparutOB  of  Pabxier  and  IlaJ 
or  of  Davis  and  Kidder  is  to  be  recommended  as  well  as  on 
account  of  its  cheapness. 

In  regard  to  the  volta-induction  apparatuses  described 
under  the  numbers  from  13  to  16,  Duchenne's  has  the  ad- 
Tantage  over  Du  Bois's,  when  used  for  therapeutical  pur> 
poses,  that  we  can,  by  means  of  its  hammer  and  turning 
wheel)  to  a  much  greater  degree  vary  the  frequency  of  the 
shocks — ^while  throncjh  the  greater  or  loss  approximation  of 
the  steel  screw  to  the  hammer  of  Du  j3ois's  apparatus  the 
number  of  intermissions,  it  is  tnie,  can  be  increased  or 
diminished,  yet  tlii.-  nnnnot  be  done  to  any  desired  degree. 
On  the  other  hand,  Du  Bois's  has  the  advantage  that  we 
can  by  the  use  of  the  sled  alone  regulate  the  strength  of  the 
current  at  any  moment  in  the  most  convenient  way  and  les- 
sen it  to  a  degree,  whi(.*h  can  only  be  accomplished  in  Du- 
chcnne's  apparatus  by  the  combinetl  working  of  his  extin- 
guisher and  moderator.  Moreover,  Du  Bois's  apparatus,  the 
spring  of  which  is  not  set  in  motion  by  means  of  the  iron  core 
of  the  spiral,  bnt  by  a  small  horse-shoe  magnet  separated  from 
it,  allows  of  the  po^'ibility  of  being  used  with  or  without  a 
greater  or  less  number  of  iron  rods,  and  so  furnishes  us  with 
a  ready  m<^fle  of  checking  the  strength  of  the  current,  which| 
dspecially  when  the  rolls  are  near  one  another,  increases 
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very  rapitllv  with  their  !ip[troxiiiiatiou.  B<>th  apparatu^tja 
hrtve  in  s  tmiiuon  the  Ikiliiig  that  in  iiinny  cu-es,  in  wliich 
tlie  ek'ctni-imiscular  eontractilitv  i-  luuch  retineed,  their 
extra  current  is  not  sufficiently  struiig.  Stcihrers  apjiaratub 
has  the  threat  advantage  tliat  it  can  ho  ui>ed  at  anv  ni(»ment 
witliout  any  chemical  i>rt  p;irati<>n,  thnt  it  is  free  from  all  the 
inf< invrinf»n('«>i;  M'iiich  are  (Mjniiected  with  the  frequent  fillinc;' 
of  the  elemeiit,  and  which,  especially  when  n>ini^  the  most 
cnmj>eii'li«'ii>  and  strongest  Griive'>  element,  are  not  to  he 
e'>ii~i(lered  >liu:ht — since  thcy  cun-i>t  not  only  in  a  los»  of 
time,  but  in  unavoidahle  injury  of  the  hands  and  ot"  the  cloth- 
ing—on the  other  hand,  especially  in  the  snnill  apparatus, 
the  spring  often  stands  still  and  itn  motion  is  not  in  all  cases 
immediately  recoveretl ;  moreover,  the  secondary  current  even 
of  the  greater  apparatus  has  never  the  strength  that  it  has 
in  Du  Bois's  apparatus,  and  which  is  indicated,  namely,  in 
anaesthesia  of  a  high  degree,  or  where  we  wish  to  use  the 
current  as  a  diverting  means.  Finally,  an  addition  is  need- 
ed to  the  apparatus,  by  which  the  physician,  who  generally 
reqnires  both  his  hands,  for  electrizing,  can,  without  the 
aaaistonce  of*  others,  gradual! j  increase  the  strength  of  the 
current,  since  he  would  have  thereby  a  means  of  rendering 
the  application  painless,  as  ib  desirable  in  all  cases,  especially 
with  ehihlren  and  sensitive  persons. 

17.  Mwlified  Du  Boins  Apparatm  from  the  establish- 
ment of  Siemens  and  Qalske  (now  Kriiger  and  Hirsch- 
mann). 

In  order  to  remove  the  above-noticed  imperfections,  I 
have,  through  our  able  mechanics  ^^i  i  i  is  and  Halske, 
made  the  following  alterations  in  Du  liois's  ap|>aratus,  by 
which,  it  is  true,  the  price  is  considerably  raitjcd  (since  it 
oo.-ts  00  thalers),  yet  it  now  answers  all  the  purposes  of 
physicians  who  occupy  themselves  especially  with  electro* 
therapeutics : 

1.  The  hammer  is  made  mnch  heavier,  and  is  so  con- 
ttmcted  that  it  can  he  almost  donbled  in  length,  by  which 
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means,  as  with  the  increase  in  length  of  the  pendulum  the 
number  of  vibrations  in  a  given  time  decreases,  their  fre- 
quency in  a  second  may  be  greatly  lessened.  Also,  in  order 
to  lessen  the  frequency  of  the  shocks  and  with  them  the 
pain,  a  second  metallic  spring  (similar  to  that  in  Erdmann's 
apparatus)  is  added  to  the  first,  which,  in  the  moment  when 
the  stronger  spring  leaves  the  electro-magnet  and  the  part 
of  the  body  to  be  electrized  receives  the  shock,  can  come 
into  action  to  lengthen  and  consequently  to  blunt  it. 

2.  In  order  to  make  the  extra  current  stronger,  the  sec- 
ondary spiral  is  so  altered  that  it  also  can  be  used  for  length- 
ening the  primary.  For  this  purpose  it  is  divided,  by  inter- 
rupted wooden  rings,  into  four  equal  divisions,  on  each  of 
which  there  is  coiled,  in  numerous  windings,  a  wire  one- 
quarter  as  thick  as  that  used  for  the  extra  current,  and  by 
means  of  a  cylinder  without  the  induction  spiral  it  can  be 
80  arranged  that,  through  simply  turning  the  same  and 
altering  the  commutators :  a,  all  the  four  ends  and  begin- 
nings of  the  thin  wire  may  be  connected  with  one  another ; 
the  four  wires  nuiy  be  disposed  parallel  with  one  another 
and  thereby  a  wire  as  thick  as  that  of  the  extra' current  may 
be  produced ;  or  the  end  of  the  wire  of  the  first  division 
may  be  connected  with  the  beginning  of  that  of  the  second, 
the  end  of  the  wire  of  the  second  with  the  beginning  of  the 
third,  etc.,  the  wires  being  thus  disposed  one  after  the  other, 
and  in  this  way  a  spiral  perfectly  analogous  to  the  secondary 
Bpiral  of  the  earlier  apparatus,  and  four  times  as  long  and 
thin,  is  formed. 

The  figures  16  and  17  reprcJ^ent  the  course  of  the  cur- 
rents f>f  the  fii*st  and  second  orders,  and  in  both  figures  the 
dirt'i't  full  battery-current  is  indicated  by  thick  lines,  the 
four-tiiiu'^-divided  current  in  fig.  17  by  thin  lines,  and  the 
Hwoiuiarv  current  in  tig.  16  by  interrupted  lines;  the  thin 
liiiort  in  tig.  16  indicate  the  wires,  which,  by  this  arrangement, 
arc  witlii)nt  action. 

Let  UH  follow  the  course  of  the  current  of  the  first  order 
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(extra  enrrent).  (See  fig.  16.)  After  we  have  brought  the 
apparatos,  by  pro^K^rl  j  arraiigiug  the  commutators,  into  the 

Fio.  16. 


Condition  in  whieli  tlie  c-nrrcat  ib  leiigt  lie  tied  hy  the  iiuhic- 
ti»'ii  spiral,  the  cnnviit  coining  from  the  zinc  pole  of  the 
battery  into  the  upparatu?:  )»v  h;  from  thU  it  iroen  to 

the  electru-uiagnet  c,  then  t<>  tin-  niagnetlsiing  Bpiral  </,  then 
through  the  commutator  V  '  to  tlio  secondarv  spmil.  There 
the  same,  by  arranirinEr  the  ( ylimlLr,  is  brought  into  such  a 
position,  that  the  four  a\  ire-beginnings  of  the  four  divisions 
A'  A"  A'"  A"",  and  the  four  ends  of  the>e,  K'  K"  E'  K 
are  united  in  a  wire  four  time»  as  thick,  throu;^li  which  the 
current  pa^x--,  and  tlu  ii  takes  \f<  cnur-e,  utter  entering  the 
screw  wliicli  >erve.-  at  the  ^ame  time  for  the  rece|>tion  of  a 
conducting  wire,  through  tlie  counnutator  II  {V^  to  the 
steel  wrew  ^,  to  the  platinum  hammer,  to  tlic  brn«>  cohmm 
and  ends  in  tlie  carl>on  of  tlie  liatterv.  The  >crew  serving 
for  the  taking  up  of  the  conducting  wire  of  the  t?econd  con- 
ductor :i1so  j)laced  on  the  liind  end  of  the  gled ;  between 
this  atid  the  point  of  entrance  of  the  battery  current  in 
bf  there  is  interposed  a  wire  by  meaus  of  the  commutator 

m  (vn. 

In  order  to  use  the  induction  current,  the  commutator 
I  (V)  is  rendered  entirely  inactive,  as  is  t^hown  in  fig.  17, 
wldle  the  position  of  the  two  other  connnutatorti  is  elianged. 
Through  the  change  in  position  of  Y"\  the  cylinder  ^  is  at 
the  same  time  brought  into  a  position  in  which  the  wireb  of 
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the  four  diTiaoiiB  of  the  Induction  spiral  &ie  arranged  one 
after  the  other. 

Fm.  17. 


The  current  of  the  tirst  order  goes  in  this  oa<c  fn  »Tn  tlu* 
zinc  pole  of  the  hnttcrv  to  the  screw  J,  to  the  elect  ro-iiKiirnct 
to  the  magnetizinjr  spiral  through  this,  and  ret  urn-,  in 
consequence  of  the  change  of  position  of  V",  through  tlie 
steel  >cruw  g  and  the  brass  colnmn  h  to  the  carbon  of  the 
battery. 

The  induction  current,  on  the  contrary,  goes  from  V"  to 
the  beginning  of  the  inductii)n  spiral  A',  passes  through  the 
first  division  to  the  end  E',  goes  from  here  U)  the  beginning 
of  the  second  divirjiion  A*,  passes  through  tliis,  and  ends  in 
E" ;  and  so  on  to  the  wire  end  of  the  fourth  division  YJ"\ 
whence  it  enters  the  screw  which  rof-eives  the  conduc  ting 
wire  of  one  of  tlie  cofidtictorr^  used  for  electrizing  any  por- 
tion of  the  body.  After  it  has  passed  through  the  body,  it 
retiirns  by  way  of  the  second  conductor,  the  screw  and  the 
track  on  the  pedestal,  to  tlie  commutator  III  (V").  As  is 
seen  by  this  arrangement,  a  portion  of  the  wire  is  inactive, 
which  is  indicated  by  the  thin  lines. 

3.  In  order  convcnioiitly  to  regulate  the  strength  of  the 
current,  I  have  attached  to  the  firont  face  of  the  chest  on 
which  my  apparatus  is  Recnred  a  movable  foot-board,  which 
preserves  whatever  position  is  given  it  l»y  the  fiX)t.  From 
the  fr<»nt  end  of  this  board  a  strong  brass  wire  rises  perpen- 
dicularly, and  passes  into  a  perforated  bra«  piece,  in  which 
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it  moTes  with  the  foot-board  here  a&d  there.  The  brass 
piece  IS  also  fiecmed  to  the  chest,  and  eerree  at  the  same 
time  to  take  up  a  eondticting  wire  which  brings  about  the 
connection  with  tiie  sled.  On  the  perpendicular  brass  rod 
there  is  secured  a  horizontal  one,  from  which  a  stvond  ver- 
tical one  dips  into  a  gla»»  tube  (moderator)  of  about  six 
inches  lenjith,  which  is  held  in  place  by  a  brass  support.  If 
I  press  with  my  heel  on  the  hinder  end  of  the  foot-board,  its 
front  end  i<  lIlTe<l.  and  with  it  the  wire  seoiired  to  it,  as  well 
a>  the  one  dipping  iiitu  the  water-tube;  if  1  lower  the  point 
of  uiy  foot,  the  wire  sinks  in  the  same  proportion  into  the 
water.  Things  are  so  arranged,  tliat  the  current,  before  it 
passe?  int<  »  the  body  to  be  electrized,  must  traverse  the  water- 
colnnm;  hence,  through  the  action  of  the  foot,  we  have  a 
cuuvenient  means  of  increasing  the  strength  of  the  current 
slowly  and  gradually  to  any  de-ired  degree,  wnd  alsn  almost 
ini[>erceptibly.  This  simple  contrivance,  of  iLe  u-efiilness 
of  whieli  I  liiive  satisfied  myself,  can  be  attached  to  ail  volta- 
induction  apparatuses. 


The  current-deliverers  (electrodes,  CMnduetors,  excitors) 
con-ist,  in  the  most  convenient  form,  of  straight  or  a  little 
curved  metallic  wires,  with  i-olatcd  hanflles,  and  i\]'r~  of 
varioui)  kinds  ;  sometimes  the-e  are  ronndtMl,  M^metimes  they 
consist  of  small  or  large  buttons,  sometime-  they  are  olive- 
shaped,  and  Rrec')veiv<i  with  fine  sott  s|M)nge.  Freqnently, 
a  metallic  cylinder  adapted  to  receiving  a  >mall  sponge  is 
used,  but  oftener  metallic  tong*  into  which  sj  M  ingrs  of  various 
s5ze?i  are  seenred  ;  tinallv.  >iniall  ltiMi>hes  <>f  ^-Iher  or  irold  wire 
often  take  the  place  of  these.  I  have  added  to  these  an  in- 
terrupter, by  wlnVh  we  are  ahle  in  certain  cases,  without  re- 
moving the  e(mdn(  tnr  from  the  skin,  to  produce  single 
powerful  ^hoekr-.  For  thi-  purpose  there  is  introduced,  he- 
twccn  the  metallic  cvlinder,  which  receives  the  ennductinsT 
wire,  and  the  metallic  rod,  immediately  above  the  handle,  an 
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iBolator,  three-qnatierB  of  an  inch  long,  prepared  of  india- 
rubber  or  ivoiy,  which  oomee  into  play  onlj  when  we  sepa- 
rate from  this,  hy  the  pleasure  of  the  fin^,  the  spring, 
which  makes  the  connection  between  the  handle  and  the  me- 
tallic rod.  Besides  these,  other  contriTanoes  aro  osed  for 
reaching  certain  oigans — for  instance,  the  bladder,  the 
osBophagos,  etc^of  which  we  will  speak  in  the  sixth  sec- 
tion. In  order  to  prevent  the  oxidation  which  after  long 
use  takes  place  on  the  points  of  the  different  tips,  we  eoTcr 
them  with  thin  platinnm  plate  or  use  the  so-called  on* 
polarizable  electrodes,  whidi  Stohrer  has  made  from  pre- 
pared coal  after  the  directions  of  Dn  Bois-Beymond.  To 
diminish  the  conducting  resistance  of  the  skin,  the  con- 
ductors  are  placed  in  warm  water  (30^  to  40^  B.),  or  the 
skin  itself  is  moistened  therewith.  The  conducting  wires, 
finaUj',  which  make  the  connection  between  the  apparatus 
and  the  conductors,  consist  of  metallic  wire  covered  with 
ulk,  80  as  to  prevent  the  escape  of  sparks,  which,  with  a 
very  strong  current  and  moist  wires,  is  sure  to  take  place; 
these  may  be  covered  with  tliin  rubber. 
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METHODS  OF  JJSDHQ  INTERRUFTED  AND  CONSTANT  CUBBENTB. 

I>tMli«Bne,I>eI*^tito«tioaloot]ii<e,SeMit^l8ftl(L4^p^  Bich. 
tors  Bfliieht  iiber  die  elect ro-phyaiologischen  Arbeiten  dcs  Pr.  Dtuhonne 
de  Boulogne  (in  Schmidt'^  Jahi tnu li.srn.  Band  Ixxx.,  p.  I'.'iS,  rf  se4j.).  Dr. 
B.  A.  Erdmann,  Die  ortliche  Anweudung  der  Electricitat  in  liezug  aaf 
Fhysiologie,  Pftthologie  und  Thenpie,  Leipzig,  1860,  pp.  70-164.  R.  Be^ 
mtkt  Ucber  nMihodiMhe  El«etriainiiig  gdifamter  Ifmkebi,  Berlin,  1856, 
Dr.  H.  Ziemiiscn,  Die  Eleciricili»t  in  der  Mcdidn,  S.  Aufl.,  Berlin^  1866. 
Prof  A.  Fick,  Einige  Bcmerkun^*  n  iil.t  r  die  neuere  Electrotherapie  rom 
pbjsikaliBch-phjsiologidchen  SUndpunktc,  in  der  Wiener  Medic.  Wochon- 
id^rifty  1806,  N<M.  48  und  49.  Fm£  A.  Flek,  Die  madidnisehe  Phj  ^ik, 
ftnuBwhwdg,  1886,  pw  464,  «t  mj.  J.  Bomnttial,  FhysikaBMlie  loid  phystO' 
logisclie  Bemerkiintrt  n  iibcr  Electrotherapip,  in  der  Deutschcn  Elinik,  1858, 
Kos.  8  und  4.  J.  Ko-^-  iitha!,  Elfctrif  ttatslehre  lur  Mcdtctncr,  BorUn. 
p.  liS^et  teq.  Brenner,  \'ersuchc  zur  Jicgriindung  eincr  rationcllcn  Metbode 
in  d«r  El«etrbtlieraptc,  genannt:  die  pelere  Metbode  (Fefeenbk  Hed.  Zdl* 
•ehrUI,  1868,  BmhI  iU.,  p.  967,  af 

Tbouoh  we  liave  for  a  long  time  endeavored  to  direet 
the  electrical  current,  for  therapeutical  pnrposee,  into  cer- 
tain diseased  oigans,  parts  of  oigans,  or  tiasnes,  and  to  avoid 
the  neighboring  parts  as  mnch  as  poasible ;  thoagh  we  have 
succeeded,  for  instance,  in  electrizing  individual  muscles,  in 
conducting  the  electrical  current  into  the  bladder,  etc.,  and 
have  further,  in  order  to  avoid  the  burning  of  the  skin,  cov- 
ered  the  excitors  with  soft  moist  leather,  and,  on  the  con- 
trary, when  we  wished  to  irritate  the  skin,  have  placed  the 
metallic  plate  on  ite  dry  surface— jet,  to  Duchenne  is^dae 
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tlie  honor  of  having  systematically  introdnced  local  galvfr* 
iiization  or  faradization,  of  liaving  extended  it,  and  of  having 
gi7^  to  it  technical  terms.  It  was  reserved  for  German  sci- 
ence and  thoroughness,  scientificallj  to  maintain  and  estab- 
lish  what  Prench  practical  tact  wi^out  undentanding  had 
discovered. 

Duchenne  based  his  method  on  the  loUowing  observa- 
tions :  1.  If  ve  place  two  dry  electrodes  on  a  diy,  hard  skin, 
there  appear,  at  the  points  of  contact,  sparks  accompanied 
with  a  peculiar  crackling.  2.  If  in  such  a  case  we  moisten 
one  electrode,  a  superficial  sensation  is  perceived  at  the  point 
which  is  in  communication  witli  the  drv  electrode.    3.  If  we 

mi 

moisten  fi  little  the  skin,  the  epidennis  of  which  is  thick,  un- 
der both  electrodes,  there  follows  a  &tr<  >  n  ir  >  h  |  ><  rficial  sensation, 
but  no  sparks  nor  crackling.  4.  If  both  skin  and  electrodes 
are  considerably  moistened,  neither  s})urkB,  crackling,  nor 
burning  are  perceived  at  the  points  of  contact,  but  phe- 
nomena of  contraction  connected  with  a  corresponding  sen- 
sation. 

We  are  thus  able  to  allow  the  electrical  current  to  act 
only  on  the  skin  or  on  the  tissues  lying  nnder  it.  Duchenne 
discovered  that  the  first-mentioned  phenomena — sparks, 
crackling,  and  burning — are  the  result  of  irritating  the  skin 
alone,  and  that  the  last  mentioned — the  contractions  and  the 
accompanying  sensation — are  the  result  of  the  irritation  of 
the  muBcles  or  ncr^'es  alona  Two  pathological  cases  led 
him  to  these  conclusions.  He  placed  the  dry  electrodes  on 
tilt' ixposed  cm  reus  muscle  of  a  wounded  i)erson:  there  fol- 
lowed contraction,  accompanied  with  a  peculiar  constricting 
sensation  ;  the  dry  electrodes  laid  on  a  muscle  covered  with 
uninjured  skin  produced  a  sensation  of  burning,  but  no  muscu- 
lar contractions ;  the  electrodes  (covered  with  moist  sponges) 
now  placed  on  the  same  part  of  the  skin  induced  again  mus- 
cular contiMc  t  ions,  with  their  accompanying  sensation.  A  sec- 
ond wounded  person  had  the  radial  nerve  at  the  lower  part 
of  the  forearm  destroyed,  and  there  followed  loss  of  electrical 

a 


Digitized  by  Google 


IBSFTATION  (NT  THE  BBS* 


141 


oontraetDitj  and  aenmbilitj  in  the  mnacleB  of  the  posterior 
part  of  the  forearm,  while  the  eensibiHty  of  the  skiD,  its 
nerves  not  hemg  injiued|  remained  fbllj  normaL  In  this  case 
dry  electrodes  placed  on  difEerent  parts  of  the  forearm  always 
piodttoed  an  intense  bnming,  while  moist  sponges  on  the 
back  part  of  the  forearm  excited  neither  contraction,  nor 
the  nsnally  accompanying  sensation. 

In  order  to  irritate  the  skin,  Dnchenne  nses  three  different 
methods:  1,  the  electrical  hand;  2,  entire  metallic  elec- 
trodes ;  3,  metallic  threads.  In  the  first  method,  which  is 
nsed  only  for  the  &ce,  and  in  exceedingly  irritable  patients 
for  other  parts  of  the  body,  the  ph  vsician  places  one  moist 
sponge,  ounneeted  with  a  polar  wire,  on  a  tolerably  sensitive 
part  of  the  patient,  for  instance  on  the  saero-lombar  region 
or  on  the  stemnm,  and  taking  the  other  electrode  in  his  hand 
passes  his  fingero  slowly  over  the  perfectly  drv  affected  part 
of  the  skin.  In  order  to  irritate  the  skin  or  other  parts  of  the 
body,  entire  metallic  electrodes  are  used,  and  carried  back- 
ward and  forward  over  the  dry,  or,  when  it  Is  very  hard, 
somewhat  moistened  epidermis.  If  we  wish  to  excite  pow- 
erfully a  small  circumccrihed  spot,  we  liold  on  it  for  a  long 
time  the  point  of  an  olive-formed  or  round  electrode.  The 
metallic  brush,  with  which  we  either  strike  the  skin 
(rlectrii  ul  ^c*>urging),  or  act  on  tlie  same  spot  as  long 
as  the  patient  can  endure  it  (electrical  moxa),  we  use 
for  irritating  the  surfaces  of  the  hands,  the  soles  of  the 
feet,  and  in  very  sensible  parts  of  the  skin,  by  drawing 
it  over  the  surface.  Later  we  will  consider  the  special  dis- 
eases, in  which  the  electrical  irritation  of  the  skin  is  service- 
able: here  we  will  only  remark,  that  the  local  etTcct  at  most 
remains  local,  and  tliat  wo  must  consequently,  when  we 
wish  to  excite  a  con-iderahio  extent  of  the  surface  uf  the 
skin,  sulijeet  it  in  all  ii6  partes  Uj  this  treatment.  In  thuse 
point- whieh,  in  the  normal  condition.  pM^-t  --  a  high  degree 
of  sensitiveness,  it  is  w»'ll  to  begin  wiiii  mild  action,  gradu- 
ally increasing  it,  and  as  soon  as  a  distiuct  sensation  i&  pro- 
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diu  ed  (especially  in  the  face)  to  return  to  the  lees  irntatiog 

method. 

In  order  to  excite  the  motor  nerves  or  the  rnn?5cle?, 
we  place  the  inni^t  electrodes  as  near  to  one  another 
as  possible  on  the  parts  of  tlie  skin  immediately  over 
the-e  orLTuti^.  A«  to  the  rca-on  for  thi>,  we  mn^^t  first 
remark  that  the  extent  of  local  iralvanization  cainv»^  1»e 
BO  well  indicati'd  a'J  if  the  muscle  or  tissue  were 
dintely  in  contact  with  tlie  conducttn-s,  nnd  were  ali •uu 
acti-d  on  hy  tlie  electrical  current.  The  current  here  direct- 
ed from  without  t<>  any  part  of  the  hody  if>  mof^t  intense 
at  it*J  points  of  entrance  and  exit,  yet  it  neverthelei^i:  s]>reads 
it-cU"  throughout  the  whole  body.  "  Not  only  does  the  cur- 
rent," «nyr5  Du  Bois-Rcyniond,'  "  pass  throngh  every  mole- 
cule and  part  of  a  mn^ele,  but  also  in  its  natural  po-itlou 
throuidi  the  Itoue-,  nerve-,  ve-^e1<,  tendon-,  etc.,  in  contact 
with  it:  when  the  thi!j;h  i-  bent  upon  the  abdomen,  the 
lower  If'ir  "n  the  thii^di,  the  current  passes  through  each 
molecule  of  an  abdominal  or  thi;ih  muscle  over  the  entire 
foot,  lower  leir,  tliiirh,  abdi>meii  with  all  its  vi>cera,  and,  if 
tlie  Icl:  is  plaee<l  in  water,  or  i-  bi-onixht  in  connection  with 
a  con<ineting  arch,  into  the  water  or  the  conducting  wire." 

If  Du  Boi-i-loymMiid  could  announce  in  its  generality 
this  proposition  in  reirard  to  the  current  of  the  animrd  body 
which  is  n]>pre<  iab1e  only  thnntgii  a  powerful  multiplicaTor, 
how  much  more  valid  is  it  where  ]>alpHble  currents  iVoiu 
without  entor  the  body!  Here  the  current  >preads  itBelf 
between  its  in-  and  out-goincr  ]>oints  in  ail  directionR  nnd 
through  all  open  palli>.  i>ut  the  intensity  of  the  current  is 
not  etjual  in  all  part-j.  This  de['end~  on  <liflerent  eircuui- 
stanee-J.  1.  On  tlie  ]i'n;_'-th  of  the  way  b.  twcen  the  |'oint  of 
entrance  and  tho  ]>oiiit  of  exit.  A>  the  strength  of  tlie  elec- 
trical currmf  drcrra-is  aeeordinL'"  to  the  lenirth  of  an  iuter- 
ealntt  1  iiiclaHIc  w  in  .  -,0  i.i  its  intensity  le-r«ened  aceortlinir 
to  the  diitauce  betweeu  the  pol<» ;  cousequontly,  when  the 
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metftUie  oondnctOTB  are  placed  on  the  dry  skin  oneineh 
apart,  they  prodnce  a  much  more  powerful  sensation  than 
when  they  are  applied  at  a  dbtanee  of  a  foot  from  one  an- 
other. 2.  The  current  is  strongest  in  the  direct  line  which 
is  the  shortest  distance  between  the  conductors ;  its  intensity 
decreases  with  the  length  of  the  curved  way  which  we  con- 
ceive to  lie  between  the  points  of  entrance  and  exit.  Let  us 
take  an  example,  which  Fick '  has  given  and  illustrated  by 
a  diagram,  and  lay  one  moist  electrode  on  the  top  of  the 
shoulder  and  the  other  on  the  forearm;  all  the  curves, 
which  the  ennent,  in  order  to  reach  from  one  point  to  an- 
other, can  pass  over,  axe  of  tolerably  equal  lengths,  and  oon- 
sequenUy  of  tolerably  equal  resistance ;  the  electricity  in 
this  case  will  distribute  itself  tolerably  equally  over  the 
whole  arm,  and,  moreover,  when  a  not  very  strong  cnirent 
is  used,  the  density  will  not  be  at  any  point  so  great  as  to 
excite  muscular  action.  Had  we,  on  the  contrary,  laid  the 
two  moist  conductors  near  one  another  on  the  M.  deltoideus, 
the  ways,  which  the  current  could  pass  over,  in  order  to  go 
from  one  conductor  to  another,  would  be  quite  different  as 
to  their  length,  and  the  intensities  of  the  current  in  the  va- 
rious curves  would  correspondingly  differ :  even  with  a  weak 
current  the  intensity  in  the  direct  line  between  the  con- 
ductors would  be  sufficient  to  produce  a  strong  contraction 
of  the  deltoideus,  while  no  disturbance  of  the  neighboring 
muscles,  the  biceps  and  pectoralis,  would  be  visible.  Ap- 
parent exceptions  to  this  law  are  found  in  the  physics  of  the 
nen  es — when,  for  instance,  we  excite  u  part  of  the  N.  ischi- 
adicus,  there  follows  a  clonic  or  tonic  spasm  of  the  whole  leg 
even  to  the  point  of  the  foot,  and  all  the  muscles  supplied 
from  the  N.  ischiadicus  become  contracted  ;  contraction  of 
tlir-  uterus,  when  one  electrode  is  laid  on  tlie  vaginal  portion 
ami  the  other  on  the  loot,  is  to  be  attributed  to  tlie  reflex 
action  of  the  nerves  of  the  neck  of  the  womb.  etc.  3.  With 
different  conductors  the  strength  of  the  current  is  directly  us 
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their  cuiiducting  power.  On  this  law  depends  the  use  of  moist 
spon<^efi  for  electrizing  the  iiiu»cles,  metallic  plates  or  electri- 
cal brushes  for  excitine:  the  skin.  Let  U3  first  place  the  two 
electrodes  armed  with  moist  spon(?os  on  the  well-moistened 
epidermis— the  points  covere<l  l>v  these  are  easily  penetrated 
i>y  the  current  which  distriluites  itself  to  the  parts  lyini;  un- 
der, and,  when  Ftron;^,  to  tlK>se  in  the  direct  line  between 
the  electrodes,  and  <  ans<»s  contraction  of  the  muscles  through 
acting  on  the  sensorv  and  motor  nerves.  If  we  now,  on 
the  contrar}*,  hold  two  metallic  plates,  or  better,  two  brushes 
of  thin  brass  wire,  on  the  same  spots  free  from  moisture,  the 
dry  epidermic  presents  so  |>owrrt'ul  a  conducting  resistance 
to  ttie  current  that  the  same  amount  of  elcctricitv  is  not  suf- 
ficient  to  cause  contractions  in  the  muscles  lying  under  tlie 
skin.  Yet,  esi)ecially  in  usinir  the  l>rn>h,  wlierc  the  skin  is 
touched  only  at  certain  sniuil  |)(»ints,  the  intensity  of  the 
current  is  so  great  that,  where  it  breaks  through  the  skin, 
it  excites  the  sensory  nerve-fibros  powerfully,  and  cauHos,  by 
continued  action,  erythema,  blistering,  and  in  certain  cases 
BUggillation. 

In  order  to  obtain  the  greatest  posaible  irritation  of 
the  nerves  of  the  skin,  we  give  one  electrode  the  form 
of  a  plate  covered  with  sponge  and  plnee  this  on  the 
moistened  skin,  and  apply  the  mctulli(r  ]»rush  as  a  second 
electrode  on  the  dry  bkia ;  by  this  means  we  reduce  the 
enormous  conducting  resistance  of  the  epidermis,  which  the 
current  by  the  use  of  two  l)rushes  has  twice  to  overcome, 
almost  to  one-half,  and  thereby  ilouble  the  strength  and 
intensity  of  the  ciinutit.  It  is  otherwise  when  acting  on 
the  musfrles.  Here  Puclu  nne  recognizes  a  direct  and  an 
indirect  tanulizutiuii,  uf  which  thtr  first  is  produced  through 
contact  of  the  parts  of  the  skin,  over  the  muscle  to  be  ex- 
cited, with  moist  conductors  ;  the  second  tlirough  irritation 
of  the  nerves  supplying  the  muscle. 

It  did  not  escape  the  keen  observation  of  Ducheuue 
that,  in  direct  muscular  irritation,  souie  muscles  con- 


Digitized  by  Google 


remak'b  obseetatioxb. 


145 


tract  more  energetically  and  promptly  when  acted  on 
at  certain  points  than  at  others,  under  apparently  the 
same  conditions.  Semak  found  in  his  inveBtigations  that 
these  points  were  the  points  of  entrance  of  the  motor 
nerves  into  the  mnsdes,  and  set  it  down  as  a  mle,  that, 
in  order  to  obtain  with  the  weakest  possible  currents  the 
strongest  contractions  possible,  the  point  of  one  conductor 
must  be  placed  on  the  entrance  of  the  motor  nenre  into 
the  muscle,  the  other  in  its  Immediate  ndghboriiood — a  law 
of  the  greatest  importance  for  electro-therapeutics,  l)ecatt8e 
by  ibllowing  it  we  are  able,  with  proportion  ably  weak  cur- 
rents, to  excite  strong  contractions  in  a  less  painful  way. 
Hemak  called  this  method  extrormmcular  excitation,  in  dis- 
tinction from  intra-miiscular  (Ducheniie's  direct). 

Thecanso  of  this  lies,  on  the  one  liand.  in  tlio  <:reatpr  elec- 
trical irritability  of  tlie  nerves  coiiijiarcd  with  thut  of  the  mus- 
cles ;  *  on  the  other  liaii  J,  in  the  greater  density  of  the  current 
Tesultinir  from  the  application  of  small  pointed  conductors  to 
tlif  entuMi  (S  fit' the  nerves  into  the  muscle,  contrasted  with 
the  bruud  conductors  which  we  place  on  the  nniscle.  It  yet 
remains  to  be  proved  that  Remakes  observation  cxtr:i<l-  to  all 
cases,  that  is,  that  all  muscles  are  accessible  to  irritation  at 
the  points  of  entninee  of  the  nerves,  anil  then,  through  dia- 
grams, to  lighten  for  the  physician  the  labor  of  finding  the 
motor  piiints. 

Ziemssen  has  turned  his  attention  to  ]>oth  tlie-e  propo- 
-itir.n-  in  the  bet'orL'-cited  paper.  As  reir^^rd:^  tlie  first,  he 
found  that  the  irritation  of  the  points  <•!  entnmeo  of  the 
nerve«  was  by  no  means  ]>raetleal)le  in  all  muscles,  because 
on  the  one  hand  many  irreicularitic-  ueeur  in  the  cour.-e 
and  ramifications  of  the  lU'rve.-,  a<,  tor  iiiritaiiec,  in  the 
N.  facialis,  again,  in  tlie  alioulder  and  thorax  nerves  going 

'  n.  B.  rn  ir !  foun  ]  tluvt  x\\r  different  orgnns  required,  for  the  exciting  of 
ibeir  functioii.il  .ictivity  in  tlie  i^h ysiolojrical  condition,  very  different  amount? 
of  eUctricitjr,  the  muscles  much  raoro  than  the  nerves.  Of  the  ucrres,  the 
m^mf  s»  nioro  iniUble  Uuui  the  iciuorT,  etc.  (Gu.  MM.  de  Fmla,  80 
POTricr,  hebdomftl,  flO  Aoftt,  1658,  596.) 
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out  from  the  pars  supraclavicularis  of  the  plexus  brachialis, 
finally  and  chiefly  in  the  nerves  of  the  lower  extremities, 
which  render  the  finding  of  the  desired  points  very  diffi- 
cult. On  the  other  hand,  the  nerves  frequently  enter  the 
muscles  at  a  considerable  distance  from  the  surface  of  the 
body,  for  instance  in  the  interosseus,  in  the  Mm.  radialis, 
extern,  long.,  splenius  capitis,  latissimus  dorsi,  teres  major, 
semimembranosus,  semitendinosus,  etc.,  for  the  exciting  of 
which  we  must  always  resort  to  intermuscular  irritation. 
To  satisfy  the  second  proposition,  Ziemssen  has  made  tables 
to  enal)le  us  easily  to  find  the  motor  points  on  the  living 
body.  In  order  to  ascertain  these,  after  he  had  placed  the 
conductor  of  the  positive  jwle  on  the  sternum,  he  sought  to 
bring  a  fine-pointed  conductor  of  the  negative  pole  on  the 
most  superficial  point  of  the  motor  nerve,  which  he  marked 
with  lunar  caustic,  and  called,  after  he  had  found  it  again  in 
the  dead  body  on  the  corresponding  spot,  the  motor  point. 

Especially  for  indirect  (extra-muscular)  faradization  of 
the  muscles  is  an  exact  anatomical  knowledge  of  the  course 
of  the  nerves  and  of  their  more  or  less  superficial  position  in 
the  difterent  regions  of  their  course  necessary,  in  order  to 
reach  them  at  those  points  where  the  action  of  the  current 
will  be  the  most  serviceable.  We  will  mention  the  most  im- 
portant points,  but  must  refer  to  Ziemssen's  paper  for  the 
more  exact  study  of  the  motor  points. 

The  trunk  of  the  N.  facialis  can  be  irritated,  according 
to  Duchenne,  most  conveniently  from  the  outer  ear-passage, 
by  introducing  one  moist  conical  electrode  into  the  ear- 
passage,  and  pressing  it  toward  the  lower  side.  Tliis  method 
is,  however,  injudicious,  because  it  is  painful  and  unsatisfac- 
tory, since  powerftil  contractions,  which  Duchenne  himself 
saw  induced  on  the  corresponding  side  of  the  face,  are  caused 
when  the  circuit  is  closed  by  placing  the  second  electrode  on 
the  parotid  gland.  Less  painful,  but  acting  only  with  spare 
persons,  is  the  irritation  of  the  N.  facialis  after  its  exit  from 
the  for.  stylomastoidcum,  by  placing  one  thin  electrode 
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close  under  tlie  car,  I^etweeii  the  proc.  maBtniik'Uh  and  tlie 
anji^le  of  the  lower  jaw.  Tliu  greater  Lnmches  of  the  pe? 
anserinus  are  cii.sily  acted  on  at  their  passage  throiiarh  the 
parotid,  and  cause  contractions  of  the  imi-ch^ji  siujiplied  trom 
the  rami  temporalis,  or  zyiromatiei,  or  hnecales,  etc. 

The  'N.  vagus  must  be  faradized  on  the  lower  half  of  the 
neck,  between  the  art.  carotis  commun.  and  vena  jugularis; 
and  the  N.  lnrvnpreu>  inf.  in  the  l)ifnrcation  between  the 
rp.-r.phf»<riH  and  tracliea.  The  ramus  extern,  of  the  N.  aecC'*- 
^ori.i^  in  \u  entire  course, from  its  exit  from  the  M.  >terno- 
cleido-iua-toideus  to  its  entrance  into  the  M.  trapezius,  super- 
ficial and  ea-ily  reached.  The  hyi>oglossus  lies  tolerably 
guperticially  directly  under  tlie  comn  mnjn>  of  the  hjroid 
bone,  between  tlie  ^I.  ^tvlohvoid^'ns  and  hv<iL^losr>ns. 

In  order  to  electrize  the  diiiiihrai^ni,  we  tiud  the  anterior 
border  f>f  the  M.  denus  ant.  by  pulling  the  skin  inward  ^\^th 
two  lingers  placed  on  the  outer  border  of  the  M.  Btemo-cleido- 
ma?tniden«.  Without  di'^con tinning  the  action  of  the  tiiiL^f^rs, 
\v>-  -t'parate  them  Butheiently  to  introduce  between  them  a  nar- 
row moist  conductor,  which  then  presses  directly  on  the  X. 
phrenicus.  After  we  have  done  the  same  thing  to  the  other 
side,  we  allow  the  induction  apparatus  to  work  rapidly  and 
powerfully.  The  two  phrenici,  in  this  way  equally  excited, 
catlBe  immediately  strong  heavings  of  the  chest,  with  rushing 
of  air  into  the  longs.  Tlie  plexus  brachialis  is  to  be  acted  on 
in  the  snprarclavicnlar  region,  between  the  M.  acaleniiB  ant. 
and  med. 

The  thoracic  and  scapular  nerves  springing  from  the 
pL  brachialis  allow  of  individual  irritation  when  the  in- 
tegament  is  not  too  thick,  but  the  frequent  irregularity  in 
their  course  must  be  taken  into  consideration  ;  the  N.  dorsap 
V-  tp.  may  be  electrized  directly  nndi  r  tlie.  X.  accessorius 
Williaii,  on  the  edge  of  the  M.  trapezius ;  the  Xn.  thoracici 
posteriores,  after  their  passage  through  the  M.  scalenna  med., 
directly  over  the  clavicle,  and  not  far  from  the  trapezius ; 
the  JN*.  snpnucapnlariB,  frequently  outward  from  the  M, 
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omohyoitleus,  before  the  entrance  into  the  incisura  scapula* ; 
the  Xn.  thoracici  anteriures  are  most  easily  reached  undei 
the  clavicle  on  the  np|>cr  edge  of  the  M.  pectoralis  maj. 

Among  the  nerves  of  the  ann,  the  X.  axillaris  may  be  elec- 
trized at  the  upper  part  of  the  posterior  border  of  the  axilla ; 
the  X.  musculo-cutaneus,  after  its  passage  through  the  M.  cora- 
co-brachialis,  in  the  fork  between  this  and  the  M.  biceps.  The 
X.  medianus  may  be  most  surely  excited  on  the  lower  third 
of  the  humerus,  after  it  has  passed  to  the  inner  side  of  the 
art.  brachialis.  Irritation  of  the  medianus  causes,  besides 
the  painful  sensations  in  the  region  of  the  branches  of  the 
forearm  and  fingers,  powerful  pronation  of  the  forearm, 
turning  of  the  hand  toward  the  radial  side,  and  closing  of 
the  fingers.  The  X.  ulnaris,  electrized  in  the  channel  be- 
tween the  olecranon  and  thfi  condylus  int.  humeri,  produces, 
besides  the  sensations  of  pain  in  the  region  of  the  ram.  pal- 
maris  longus  (in  the  skin  of  the  lower  part  of  the  inner  sur- 
face of  the  forearm  as  far  as  the  palm  of  tlie  hand),  a  con- 
traction of  the  M.  flexor  carpi  ulnaris,  of  the  M.  flexor 
digitorum  profundus,  of  the  Mm.  interossei,  lumbricales 
tert.  et  quart.,  of  the  muscles  of  the  little  finger,  and  of  the 
M.  adductor  pollicis.  The  X.  radialis  is  most  accessible  to 
electrical  irritation  at  the  point  of  union  of  the  middle  and 
lower  third  of  the  upper  arm,  where  it,  apjK'aring  from 
under  the  M.  tricej>s,  passes  to  the  outer  side  of  the  arm, 
which  causes,  in  addition  to  the  painful  sensations  on  the 
outer  side  of  the  ui»per  and  forearm  as  far  as  the  wrist,  con- 
tractions of  the  Mm.  sup.  brevis,  extensor  carpi  rad.  and 
uln.,  extensor  digit-comm.,  extensor  indicis,  extensor  digiti 
minim,  prop.,  extensor  pollicis  long,  and  brev.,  and  abductor 
l>ollici8 — finally,  supination  of  the  forearm,  with  complete 
extension  of  the  hand  and  of  the  thumb,  extension  of  the 
first  phalanges  of  the  fingers,  and  sb'ght  l»eiiding  of  the  last 
phalanges. 

The  N.  cmralis  may  be  electrically  reached  after  its  pas- 
sage under  Poupart's  ligament  on  the  outer  side  of  the  art 
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eraralls;  then  follows  energetic  eitension  of  the  lower  leg, 
accompanied  ^th  painful  senaationB  in  the  region  of  the  K. 
aaphenna  major,  minor,  and  cntanena  femofle  ant  and  med., 
also  on  the  front  and  inner  aidea  of  the  thigh,  the  knee,  and 
of  the  inner  anr&ce  of  the  lower  leg  as  far  aa  the  great  toe. 
The  N*  obttiratortns  may  be  excited  at  the  fbr.  obtnratorinm 
faj  placing  the  electrode  perpendicolarlj  against  the  hori- 
cental  bnmch  of  the  os  pnbis  and  pressing  hard  on  the  akin 
and  M.  pectinens.  The  irritation  cansea  a  strong  and  pain- 
Ibl  addnction  of  Ibe  thigh.  The  N.  ischiadicns  may  be  elec- 
trised either  at  ita  origin  in  the  pelvis  through  the  hind  wall 
of  the  reetnm,  or  after  ita  exit  from  the  indsnra  ischiadica 
major  behind  the  bead  of  the  thigh ;  there  follows  powerfhl 
bending  of  the  lower  leg,  with  painfrd  sensations  in  the  re- 
gion of  the  sensory  brandies  of  the  isehiadicus,  also  in  the 
entire  lower  leg  and  foot  The  Nn.  perontsns  and  tibialis 
He  mget  snpe^cially  near  the  onter  edge  of  the  kuc^e-pan ; 
the  first,  accessible  immediately  on  the  hinder  edge  of  the 
capitnlnm  fibnUs,  causes  a  contraction  of  the  Mm.  peronsei, 
tibialis  anticQs,  extensor  digitor.  comm.  long,  and  brevis, 
and  extensor  hallncis  longus,  with  sensations  in  the  skin- 
nenres  of  the  back  of  the  foot  The  K.  tibialis,  irritated  in 
the  middle  of  the  bend  of  the  knee,  produces  energetic  con- 
tractions of  all  the  muscles  on  the  hinder  part  of  the  lower 
leg,  and  on  the  sole  of  the  foot,  as  well  as  painfril  sensations 
in  the  calf  of  the  leg  and  sole  of  the  foot 

On  the  above  points,  or,  where  we  wish  to  excite  an 
individual  muscle,  at  the  point  of  entrance  of  the  motor 
nerve  into  the  muscle,  the  negative  pole  ia  always  placed,  as 
acting  the  stronger  both  on  tiie  sensory  and  motor  nerves, 
while  the  other  electrode  closes  the  cireuit  by  being  placed 
on  the  muscle  itself.  On  the  one  hand,  we  thus  make  the 
weakening  of  the  current  between  the  two  electrodes  aa 
eliffht  as  possible ;  and,  on  the  other,  we,  moreover,  act  on, 
not  only  tlio  motor  nerve,  but  the  branches  running  through 
the  muscle,  and  thus  produce  with  the  small^t  strength  of 
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cnixent  the  greatest  poedble  effect  It  is  adviBable,  how* 
ever,  when  irritating  the  muBcles  of  the  face  and  neck,  to 
close  the  circuit  with  one  conductor  on  a  distant  part  of  the 
body,  because  otherwise  irritation  of  the  sensory  trigeminal 
and  cervical  nerve-fibres  is  nnavoidable. 

When  acting  onsnch  mnsdes  as  are  ^^tipplied  &om  two 
nerves,  as,  for  instance,  when  eleotrizing  the  Mm.  deltoidens, 
trapezius,  biceps  femoris,  we  place  eaeh  condnctor  most 
advantageously  on  the  point  of  entrance  of  one  nerve  into 
the  muscle.  Moreover,  we  may,  In  order  to  save  time, 
in  cases  where  there  is  muscular  paralysis  with  marked 
diminution  of  the  electio-muscnlar  oontractilitj,  place  the 
oonductors  on  the  motor  points  of  two  muscles,  and  can 
thus,  since  in  such  cases  the  difference  between  the  irritat* 
ing  powers  of  the  positive  and  negative  poles  is  not  con- 
siderable, excite  two  muscles  at  the  same  time.  But,  in 
more  sensitive  regions,  where  it  is  necessary  to  take  Aotice 
of  this  difference,  it  is  best  to  lay  the  negative  pole  on  the 
motor  point  of  the  larger  muscle;  or,  where  there  is  a  dif* 
ference  in  the  initability  of  the  two  muscles,  on  the  less  sen- 
sitive— the  positive  pole  on  the  motor  point  of  the  smaller 
or  more  sensitive  muscle. 

Thou|^  the  tndtred  muscular  irritation  is  of  great  im- 
portance to  electro-therapeutics,  and  used  in  so  many  dif- 
ferent ways,  yet  it  does  not  take  the  place  of  the  dirvek 
"Not  only  must  we  resort  to  intra^nuscular  iiiitation  for  ex- 
citing tiiose  muscles  whose  motor  points  are  inaccessible 
from  without,  but  in  many  other  cases,  as,  fi>r  instance, 
where  the  electro-muscular  contractility  is  fully  lost,  and 
we  are  consequently  uncertain  whether  we  have  hit  the 
motor  point  or  not,  no  contractions  being  manifest;  in 
others  where  there  is  destruction  of  the  power  of  motion, 
which  results  from  great  atrophy  following  disease  of  the 
substance  of  the  muscle ;  and,  finally,  in  cases  of  panilysis, 
where  every  irritation  of  the  nerves  should  be  avoided.  As 
to  direoi  faradization,  the  superficially-lying  muscles  of  the 
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body  and  extremities  in  the  normal,  condition  are  easily 
thrown  into  contraetionB  by  it,  wben  we  place  both  moist 
conductofB  near  one  another,  and  in  the  direction  of  the 
fibree  of  the  mnsde.  Where  the  mnsdee  are  yeiy  broad, 
the  oondnetorB  must  be  moved  one  after  the  other  to  the 
different  parte,  in  order  to  excite  them.  Ako  tbe  deeper- 
lying  mnaclea  often  present  a  point  in  the  nogbborhood  of 
llieur  origin  or  attachment  where  the  direct  action  of  the 
electric  cnivent  may  be  made  effectnaL  When  this  is  not 
the  case^  we  mnst  nse  a  more  intense  current,  which,  passing 
throngh  the  superficial  tissues  that  we  redooe  by  strong 
pressure  of  the  electrodes  to  a  single  obstaele,  reaches  the 
deeper  mnscles — a  fact,  the  possibility  of  which  we  can  con- 
vince onrselves  in  those  cases  of  lead-poisoning  where  the 
oontractilily  of  the  snperficially- lying  muscles  is  extin- 
guished, while  that  of  those  lying  deeper  is  retdned. 

The  electrization  of  the  muscles  of  the  eye  is  particularly 
difficult  on  account  of  their  position  in  the  interior  of  the 
orbit,  which  renders  them  inaooeseible  to  local  irritation. 
It  is  true  that,  with  the  eye  open  and  the  bulb  fixed,  the  in- 
dividual muscles  may  be  acted  on  by  a  fine  electrode ;  never^ 
theless,  the  irritability  of  the  eye,  the  danger  of  inflammation, 
the  painfUness  of  the  experiment,  finally,  the  firequent  mis- 
manageinent  of  the  assistants,  forbid  the  use  of  this  method 
in  most  cases ;  where  it  is  sJlowable,  only  currents  can  be 
applied  which  are  so  weak,  that  their  utility  is  doubtful.  I, 
consequently,  faradize  the  muscles  of  the  eye  in  this  way : 
Placing  the  conductor  of  the  positive  pole  in  the  hand  of  the 
patient,  I  lay  a  thin  electrode,  which  is  covered  with  sponge 
and  connected  with  the  native  pole,  in  order  to  irritate  the 
IC  obliquns  sup.,  iigainst  the  spina  or  fovea  trochlearis  of 
the  forehead ;  to  irritate  the  M.  obliquus  in£,  on  the  margu 
infiraorbitalis  of  the  upper  jaw-bone,  near  the  fbs&a  lacryma- 
liij ;  to  irritate  the  M.  rectus  externum,  on  the  outer  angle  of 
the  eye;  to  irritate  the  M.  rectus  internum,  on  the  inner 
angle ;  to  irritate  the  M.  rectus  superior,  on  the  upper  bur- 
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fftce  of  tlie  eyeball ;  to  irritate,  finally,  the  M.  rectus  info' 
riop,  on  tlie  lower  surface.  We  can  in  this  way,  if  we  use 
conductors  with  weak  currents  which  we  slowly  increase, 
apply  currents  of  great  strength.  Tliat  in  fact  contractions 
of  the  muscles  of  the  eye  in  this  way  take  place,  I  wa.<  ahle 
to  olie^rve  in  nn  individual  having  paralysis  of  the  M.  ob- 
liquus  sup.  and  M.  rectus  int.,  whose  eye,  little  sensitive  on 
account  of  repeated  paralysis  of  its  muscles,  could  be  opened 
during  the  operation,  and  allowed  the  eflfect  c  f  tl  a  irritation 
to  be  seen  partly  in  the  position  of  the  eyeball,  and  partly 
in  the  greater  approximation  of  the  double  image.  Bene- 
dict *  used  the  constant  current  in  i)aralysis  of  the  muscles  • 
of  the  eye,  and  has  published  the  following :  He  placed  the 
copper  pole  on  the  forehead,  and  stroked  the  clieelv -bone  with 
the  zinc  pole  for  several  minutes,  in  a  case  of  abducens  para- 
lysis ;  in  pandysis  of  the  M.  rectus  intemns  and  obliqnns 
inferior,  the  skin  on  the  side  of  the  nose  near  the  inner  angle 
of  the  eye;  in  ptosis,  the  uj)j)er  eyelid;  in  paralysis  of  the 
M.  rectus  inferior,  the  lower  border  of  the  orbit  f  finally,  in 
paralysis  of  the  N.  trochlearis,  the  inside  of  tiie  nose  in  the 
neighborhood  of  the  inner  angle  of  the  eye. 

As  to  the  muscles  of  the  larynx,  the  H.  cricothyroidens 
is  easily  excited  to  contraction  by  placing  two  small  pointed 
oondnctora  on  both  sides  of  the  lig.  conoideum;  the  thyroid 
and  annular  cartilages  approach  one  another,  and  the  tension 
of  the  vocal  cords  is  increased.  The  electrical  irritation  of 
the  other  muscles  of  the  larynx  is  effected  only  through  the 
region  of  the  pharynx ;  Ziemssen,  who  has  perfected  the 
method,*  uses  for  this  purpose  an  induction  current  that  is 
just  strong  enough  to  excite  the  M.  frontalis  to  contraction, 
or  a  galvanic  current  of  from  eight  to  twelve  Siemen's  ele- 
ments. He  unites  the  we  coming  fiY>m  the  negative  pole 
with  a  bent  catheter-shaped  sound  covered  almost  to  the 

'  Floctrotliorappntifche  und  phTsiologifche  Ptudicn   (ihpr  Augcnmuskei* 
LiihmungeD,  Archiv  fui  Ophthalmol<^ic,  X.  Jahrgang,  1664,  pp.  97-122. 
*  L.e^p,  800,  et  teq. 
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point,  paflBCB  it  qniokly  with  the  right  hand  into  the  month, 
while  he  controls  his  movements  by  the  aid  of  a  laiTngeal 
miiTor  held  in  the  left  hand,  and  then  allows  the  drcnit  to 
be  doaed  thzongh  the  aid  of  an  aseistant  who  places  the  see- 
<md  electrode,  covered  with  sponge,  on  any  selected  distant 
part  of  the  body.  The  M.  aiytsBnoideiis  transv.  is  easy  to 
excite  by  tonching  the  posterior  surface  of  the  cart  aryt»noi- 
deawith  the  electrode;  both  cartilages  moTo  strongly  on 
one  another.  As  to  the  electrical  irritation  of  the  'Mm,  crico- 
aiytffinoideus  post,  and  lat,  and  of  the  11  thyreo^aytsBncn- 
dens,  the  rinns  pyrifornus,  the  inlet  which  is  between  the 
hind  border  of  the  cart  thjreoidea  and  the  plate  of  the  cart 
cricoidea,  is  the  condnctiiig  point  for  the  electrode.  To  act 
on  the  M.  crico-aiytssnoideus  poet,  on  the  dilatator  glot- 
tidis,  we  pass  from  the  sinus  piriformis  directly  backward 
and  downward;  the  2L  crico-aiytesnoidens  lat  is  to  be 
reached  in  the  sinns  pyriformis  on  the  enter  border  of  the 
plate  of  the  «^TinnUr  cartilage ;  irritation  canses  slight  rota- 
tion of  the  cartilages  of  the  larynx,  so  that  the  free  edge  of 
the  Tocal  cord  approaches  the  middl&  The  M.  thyreo-aiy- 
tsnoidens  lies  inmiediately  on  the  front  npper  border  of  the 
M.  crico-arytsdnoidens  lat.;  nnder  electrical  excitement  it 
draws  the  laryngeal  cartilages  forward  and  downward,  and 
narrows  the  vocal  cleft.  We  may  cause  the  muscles  of  the 
epi^l.jttis,  the  Mm.  thyro-  and  ary-epip^lottici,  to  contract 
by  ]'lacin^  the  electrode  on  the  side  of  its  base. 

Since  intra-laryiigeul  taradlzatioii  is  ouo  of  the  most  dif- 
ficult things  in  the  laryn^oscopical  art;  since,  further,  a 
preparation  of  several  months  is  often  required  for  the  pur- 
pose of  rendering  the  mucous  membrane  of  the  larynx  leas 
sensitive,  which  also  requires  unusnal  patience,  both  on  the 
part  of  the  patient  and  physician  ;  siuce,  finally,  the  motions 
of  the  larynx  sonietinies  render  the  use  of  the  mirror  and 
the  electrode  impossible,  this  nietliod  is  consequently  of 
service  in  prupurtionably  few  ca-es  uf  paralysis  of  the  vocal 
cord^,  while  cutaneous  faradization  answers  in  most  of  them. 
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"We  have  still  two  methods  of  electrical  irritation  of  the 
muscles  to  notice,  namely,  the  reflex  irritation  and  the  sym^ 
pathetic  irritation  {Miterre^ung).  The  first  rests  on  the 
peculiarity  that  sensory  nerves,  in  the  irritated  condition, 
have  of  inducing  activity,  through  uninjured  paths  in  the 
motor  nerves,  and  can  be  used  for  exciting  the  muscles 
through  electrical  irritation  of  the  nerves  of  the  skin.  This 
method  is  indicated:  1.  In  paralysis  with  simultaneous 
ansesthesia  of  the  skin  over  the  muscle,  namely,  in  hysterical 
paralysis,  where  frequently,  with  the  disappearance  of  the 
anaesthesia,  the  power  of  motion  returns.  2.  In  those  cases 
where  the  suflfering  part  is  not  xqtj  accfe>8ible  to  the  local 
application  of  electricity,  for  instance,  in  disorders  of  men- 
struation,- etc.'  The  method  in  such  cases  is,  to  excite  elec- 
trically those  parts  of  tlie  skin  whose  nerves  end  in  the  cen- 
tral organ  as  higli  as  those  of  the  organ  on  which  we  wish 
to  operate.  3.  The  reflex  irritation  is  applicable  in  neural- 
gia where  we  wish  to  blunt  the  abnormally-increased  sensi- 
tiveness of  the  sensory  nerves  of  the  muscles  by  an  intense 
action  on  the  skin.'  Sifmpathetic  irritation,  which  consists 
in  an  irritation  acting  on  a  muscle  or  a  nerve,  causing  other 
muscles  to  contract  by  transmission  through  the  spinal  mar- 
row, we  may  use  in  certain  cases  suited  to  electrical  treat- 
ment, where  the  less-paralyzed  muscles  may  be  excited  by 
acting  on  those  in  which  there  is  still  greater  paralysis.  As 
the  exc.itubility  of  the  central  organ  for  reflex  movements  is 
increased  wlien  the  irritated  sensory  nerve  owes  its  loss  of 
conducting  ])ower  to  the  brain  ;  so  its  excitability  for  sym- 
jmtli('ti(;  movements  seems  to  be  increased  under  the  same 
conditions.  I,  therefore,  use  with  advantage  this  method  of 
irritation  in  apoplectic  paralysis  and  contractions ;  for  in- 
fitan(;o,  where  both  arm  and  leg  are  paralyzed — the  former, 
however,  more  than  the  latter — I  expect,  simply  by  elec- 

'  Schulz,  die  Roflexwirkungon  der  Inductions-Electricitit,  etc.,  in  der  Wie 
n»>r  Mfd.  Wochonschrift,  1855,  No.  49. 

•  Ueliundlung  dor  Xeuralgioen  ini  thcrapcutischcn  TheiL 
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tming  the  mnscleB  of  the  ami,  ihat  tlie  paralysed  mvaoleft 
of  the  leg  will  be  reached. 


Ab  to  the  exciting  of  the  nerrea  of  special  sense  througli 
the  intenupted  cwrenty  the  sense  of  touch  is  acted  upon  hj 
placing  the  fingers  for  a  longer  or  shorter  time  in  contaet 
with  a  drjr,  metallic,  and  with  a  moist  electrode.  The  sense 
of  hearing  is  irritated  by  placing  one  metallic  electrode  in 
the  eor-passiige,  filled  widi  water,  and  the  other  moist  elee- 
trode  on  the  temple,  or  by  introducing  one  well-isolated  con- 
ductor through  the  nose  into  the  tuba  Eustachii,  while  the 
other  is  applied  to  the  temple.  The  sense  of  smell  is  excited 
by  placing  one  conductor  on  the  neck,  while  we  move  the 
other  dry  electrode  backward  and  forward  over  the  mera- 
brana  Schiieideri.  Tlio  sense  of  taste  is  awakened  by  fre- 
quent stroking  of  the  tongue  witii  the  electrical  Lriisli. 


The  majority  of  the  inner  organs  are  witli  tlifficulty 
reached  by  electrical  irritation  ;  the  most  easily  accessible  of 
ihmc  are  the  rectum,  the  bladder,  and  the  uterus.  In  (•nier 
to  electrize  the  rectum  or  its  sphincter,  we  introduce  a  me- 
tallic, isolated  electrode,  having  an  olive-shaped  tip,  carefully 
avoidinjj  the  exceedingly  sensitive  border  of  tlie  gut,  into 
thia  organ,  which  hiis  been  cleaned  by  means  of  a  clyster, 
and  press  it  on  the  M.  levator  and  sphincter  ani  ;  in  this  way 
a  distinctly-perce])til)le  contraction  of  the  rectum  is  brought 
about ;  the  other  electrode,  saturated  with  moisture,  we  place 
on  tlie  back.  As  the  rectum,  like  the  bladder,  is  little  sen- 
sitiMj  lu  the  electrical  irritation,  we  may  im^  a  powerful  cur- 
rent. In  order  to  t-xcite  the  latter,  %ve  introducf  into  the 
rectum  an  electrode  with  a  metal  button  or  olive  tip,  into 
the  bladder  a  sound  covered  with  india-rubber,  as  far  as  the 
button-8ha]>cd  tennination,  and  hrinir  it,  according  as  wo 
wish  to  irritate  the  neck  of  the  bladder  or  ita  body,  in  con- 
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tact  with  its  different  parts.  lu  many  cases  it  is  sufficient 
to  lay  oae  moist  conductor  above  the  8yni]>]i  v-is  pubi-,  and 
the  other  on  the  back.  For  the  more  ditiicult  cases,  Du- 
chenne  has  invented  a  eo^salled  "  excitateur  vesical  double." 
This  consists  of  two  flexible  wires  tipped  with  buttons,  that, 
separated  from  one  another,  pass  into  an  indiarrubber  tube. 
"With  their  ends  side  by  side,  they  have  the  appearance  of  a 
buttoned  sound,  and  in  this  condition  they  are  introduced 
into  the  bladder.  Bjr  shoving  them  forward  in  this  organ, 
they  separate  from  one  another,  so  that  two  different  points 
of  the  bladder  are  touched  by  them.  After  each  wire  is  set 
in  connection  witli  the  battel^,  they  arc  lowly  moved  about. 
We  nee  a  Bimilar  instrn  nr  nt,  but  witli  a  different  curve  and 
a  larger  button,  for  the  electrical  irritation  of  the  Uterus, 
which  is  carried  by  means  of  the  index-finger  to  the  neck  of 
the  womb.  We  can  indirectly  excite  the  oigans  of  the  pel* 
vis  by  pressing  an  olive^haped  conductor  on  the  posterior 
wall  of  the  rectum,  where  it  strikes  the  plexus  sacralis  and 
hypogastricuB. 

In  order  to  electrize  the  testicle,  we  secure  it  or  the 
much  more  sensitive  neighboring  parts  between  two  moist 
electrodes.  As  the  operation  is  very  painful  and  the  sensa- 
tion accompanying  the  compression  of  the  testicle  spreads 
into  the  loins,  we  can  only  use  a  weak  current,  otherwise  a 
.  neuralgia  is  easUy  induced.  The  vesiculs  seminales  are  best 
reached  through  the  anterior  wall  of  the  rectum.  The  irri- 
tation of  the  pharynx  and  esophagus  is  aocomplished  by 
means  of  a  throat-electrode.  This,  consisting  of  a  curved 
metallic  sound,  tipped  with  an  olive-shaped  end,  from  8  to  4 
Mm.  in  diameter,  and  isolated  by  means  of  an  indiarmbber 
tube  88  far  as  the  end,  is  connected  with  the  negative  pole 
of  the  induction  apparatus  and  carried  to  the  desired  organ, 
whOe  the  moist  conductor  of  the  positive  pole  is  placed  on 
the  sternum.  In  irritating  the  pharynx  we  must  avoid 
touching  with  the  olive  the  sides,  where  the  trunks  of  the  N. 
vagus,  glossophai-yiigou9  and  accessorius  lie,  while  in  ex 
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dting  the  oeeophagus  we  aroid  the  Nn.  reoorrens  andyagvs 
which  are  found  behind  the  trachea.  The  heart  and  lungs, 
which  are  inaccessible  to  the  electrical  corrent  on  account 

of  the  thickness  of  the  walls  of  tlie  thoraj^  may  be  exposed 
to  the  electrical  action  by  irritating  the  vagus  in  the  lower 
part  of  the  neck  between  the  art.  carotis  comm.  and  vena 
jogularis.   

In  rc'<z:ard  to  the  theriipciitical  value  of  (juick  or  ^low 
consecutive  interruptions  of  the  current,  the  hrst  arc  iudi- 
cated — 1.  "Wliere  it  is  desired  to  irritate  the  sensorv  nerves 
of  the  <k[n  ur  muscles.  2.  Where  we  wi«h  to  iin})rove  the 
tone  and  recuperative  jK)\ver  <>f  relaxed  or  atro[>hicd  muscles. 
3.  Where  for  physiological  t)r  diagnostical  purposes  we  wish 
to  test  the  functions  or  electrical  irritahilitv  of  certain 
mnisel^.*  The  interrn]>tious  slowly  following  one  another, 
on  the  other  hand,  are  indiented  in  tho^e  cases — 1.  Where 
the  electro-muscular  eoutractility  is  greatly  diuiinished.  2. 
Where  the  will  is  unable  to  act  on  tlie  normally-retained 
muroular  irritalulity,  n=i  in  a])pi»lectic  paralysis.  »Single  strong 
fthocks,  wliieh  nniy  be  conveniently  produced  by  uisino:  the 
iiKlnction  apparatus  with  the  before-described  iuterruptor, 
or  more  intensely  by  the  battery  current,  frequently  chang- 
iuL'  the  <lirecti«>n  uf  the  current  by  means  of  RemakV  com- 
mutator, are  in  place — 1.  In  many  case<,  in  which  we  desire  . 
to  dimini-h  the  irritability  of  the  spinal  marruw,  increased 
thron<rh  di-ea-ct  and  manifesting  itself  throupjh  abnormal 
muscular  movements.  2.  Wliere  we  wish  to  increase  the 
muscular  contractility.  8.  In  those  surijical  case- eoin])licated 
with  j)owerful  nui-cular  action,  as,  for  instance,  in  rigidity  ot 
the  joints  nhcr  fh<>  hn  tling  of  a  broken  bone,  or  in  anchylosis 
after  rheumatic  or  traumatic  inliammation  of  the  joints,  etc. 

Oenerally  a  daily  sitting,  or  on  every  other  day,  of  from 
live  to  fifteen  minutes  is  sufficient  for  realizing  the  beneficial 
effidcta;  longer  or  more  frequently-repeated  sittings  are  apt 
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to  be  followe<l  by  fatigue  and  pain  of  tbe  muscles.  Tliere 
are,  liowever,  very  sensitive  individuals,  in  whom  electrical 
irritation,  by  means  of  a  weak  current  lasting  for  only  a  few 
minutes,  produces  clonic  cramps ;  while,  on  the  other  hand, 
torpid  individuals  may  be  electrized  by  means  of  an  intense 
current  for  half  an  hour  without  perceiving  the  least  relaxa- 
tion. The  amount  of  time  which  we  should  devote  to  a 
single  muscle  depends  on  the  irritability  of  the  patient,  the 
cause  of  the  disease,  and  on  the  grade  of  the  electro-muscu- 
lar contractility  ;  so  that,  where  tliis  last  is  retained,  a  short 
but  frequently-repeated  irritation  is  advisable,  while,  in 
those  cases  where  it  is  considerably  diminished,  as  in  trau- 
matic paralysis,  an  excitement  lasting  for  many  minutes  is 
necessary.  One  or  even  a  few  sittings  are  very  seldom  suf- 
ficient to  produce  a  cure ;  most  cases  need  a  treatment  last- 
ing for  many  weeks  or  months.  Sometimes  the  process  of 
recovery  comes  to  a  stand-still,  or  even  an  apparent  relapse 
sets  in ;  in  such  instances  it  is  good  to  inten*upt  the  treat- 
ment and  to  allow  the  muscles  rest — on  resuming  the  elec- 
trical applications  the  progress  is  often  more  rapid. 


In  the  therapeutical  use  of  the  const<int  current  naturally 
the  same  physical  laws  hold  as  in  that  of  the  induction  cur- 
•  rent :  we  have  here  also  on  the  one  hand  to  concentrate  the 
greatest  intensity  of  current  on  the  structure  on  which  we 
wish  to  operate,  on  the  other  hand  to  diminish  as  much  as 
possible  the  conducting  resistance  of  the  parts  lying  over 
this.  The  motor  nerves,  the  muscles  and  the  organs  fur- 
nished with  contractile  muscular  fibres  are  especially  excited 
by  the  interrupted  cun*ent  (and  in  a  higher  degree  by  means 
of  the  galvano-electrical  than  the  magneto-electrical),  and 
through  the  first  a  momentarily  intense  irritation  of  the  skin 
is  caused  ;  on  the  contrary,  the  so-called  electrotonic  actions, 
the  modifications  of  irritability,  the  eft'ects  on  the  brain,  the 
spinal  marrow,  the  sympathetic,  etc.,  the  purely  chemical 
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aetions  in  part  flingly  and  alone,  in  part  in  an  imperfect  de- 
gree, are  prodooed  tiirough  the  constant  cniient.  In  using 
the  first  we  flhonld,  as  much  as  possible,  in  accordance  with 
the  above  rales,  consider  the  direction  in  which  the  cnrrent 
passes  through  the  nerre— in  nsing  the  latter  we  should 
strive  to  exactly  differentiate  the  points  of  application  of 
both  poles.  Brenner*  has  clearly  shown  that  in  the  liv* 
ing  body  it  is  possible  in  but  a  few  cases  to  conduct  the 
galvanic  current  in  a  certain  direction  into  a  nerve,  because 
the  poles  are  almost  always  placed  on  points  not  having 
physiologically  equal  importance,  and  consequently  their 
acti'-ri  io  in  aeeonlance  with  their  dirterenco  in  position.* 
According  to  him,  !n»t  tlie  direction  of  the  ciinvnt,  ])Tit  the 
poles,  analogous  to  their  physico-chemicfil  action,  m  v  to  be 
considered  as  indicators  of  the  different  pliysiological  effects 
of  the  electrical  current.  Brenner  ha*  further  attempted  to 
bring  these  observations  of  his  into  harmony  with  the  phys- 
ieal  laws  on  electrical  irritation  of  the  nerves  and  electro- 
tonus,  a!i(l  linds  them  almost  entirely  con tirmeti  byPfliiger.* 
lie  I>;k;es  on  them  his  ^o-cuWed polar  nictJi^'il,  which  consists 
in  giving  to  that  pole,  whose  action  is  aj»j>r<»|»riate  to  the 
case  in  hand,  sueli  a  position  as  is  most  favorable,  in  reirard 
to  c<.)ntluetion,  for  its  working  on  the  nerve.  This  metliod, 
and  the  assertions  ^^n  which  it  rests,  are  in  general  correct: 
the  electro-thera[>eutist  is  frequefitly  in  practice,  namely,  in 
thoc?e  eases  where  it  is  desired  to  dinunish  the  excessive  irri- 
tability of  a  nerve,  obliged  to  place  the  Ciithodo  on  a  posi- 
titm  acS  distant  from  the  effective  anode  m  po<«i]>lc — because 
in  the  same  nerve  near  tlie  aneh^'tri -tonu-  there  is  always 
present  eatelectrotonus — nevertheless,  it  is  necessary  in  most 
case-!  fil-io  to  consider  tlie  dirtM'tion  of  the  cnrrent,  and  in 
thi-  connection  I  woidd  refer  to  page  55  and  page  DO,  par- 
agraph- f>,  10,  and  11. 

Moreover,  we  use  the  current,  according  to  iiemak,  in 

'  X.  c  *        p.  275. 

*  Untamudiiiitem  fiber  die  Fhysiologie  dee  Electrotouii,  1850. 
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two  forniB,  st^ible  when  we  hold  the  electrodes  for  a  longer 
or  shorter  time  uumovcd  on  the  same  spots,  or  moblU  when 
we  move  one  electrode  slowly  over  the  skin.  Froinhold  has 
added  a  thu^d  to  these  methods,'  the  swelling  of  the  intensity, 
which  is  produced  by  the  gradual  increasing  and  the  corre- 
sponding decreasing  of  the  number  of  the  effective  elements 
— a  method  on  the  therapeutical  efficiency  of  which  we  are 
at  present  unable  to  give  any  opinion. 


At  the  present  time  we  can  no  longer  doubt  the  possi- 
bility of  acting  electrically  upon  the  central  portion  of  the 
nervous  system,  on  the  brain  and  spinal  marrow.  The 
known  manifestations  of  dizziness,  which  appear  frequently 
when  using  the  galvanic  current  near  tlie  head,  and  tolerably 
constantly  when  a  conductor  is  placed  in  the  fossa  auriculo- 
maxillaris,  and,  in  a  still  higher  degree,  the  metallic  taste, 
caused  sometimes  in  hysterical  and  tabetic  patients  by  con- 
ducting a  current  through  the  pelvis,  render  the  introduc- 
tion of  a  constant  current  into  the  brain  and  spinal  marrow 
probable ;  besides,  the  observations  of  Erb,  given  on  page 
78,  have  shown  that  for  this  purj^ose  not  even  an  intense 
current  is  necessary.  Erb  was  able,  by  means  of  a  tolerably 
strong  induction  current,  the  conductors  of  which  were 
placed  on  both  temples,  to  excite  contractions  in  a  frog  prep- 
aration which  was  for  onlv  a  few  lines  in  contact  with  the 
brain  :  the  constant  current  acts  so  effectually,  partly  through 
its  considerably  stronger  chemical  effect,  which,  in  connec- 
tion with  the  favorable  conditions  for  conduction  presented 
by  the  skull  and  dorsal  column,  together  with  their  numerous 
canals,  blood-vessels,  sutures,  openings,  etc.,  makes  an  in- 
tense action  on  the  brain  and  spinal  marrow  possible,  and 
partly  through  its  endurance  and  the  gradual  increase  of  its 
intensity,  which  favor  its  penetration  into  the  deeply-lying 

>  Dcr  con^itante  galvan.  Strom,  modificirbar  in  Beinem  IntensiUits  UDd 
Quantitiitswcrth,  Pest,  1866. 
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parts,  while  tlie  interrapted  current)  with  ita  momentary 
endurance,  spreads  itself  oat  snperficiAllj. 

The  method  of  galvanizing  the  brain  consists  in  conduct- 
ing a  corrent '  coming  from  10  to  10  elements  for  two  or 
three  minntes  from  the  occiput  to  the  forehead.  The  possi> 
ble  consequences  of  this  we  will  notice  in  Section  IX.  To 
electrise  the  spinal  marrow  we  use  generally  a  large  conduc* 
tor,  in  connection  with  the  positive  pole  of  the  battery, 
which  we  place  on  that  part  of  the  doae^Bi  column  where  we 
believe  the  disease  has  its  origin,  while  the  negative  con- 
dnctor  is  bronght  in  contact  with  a  point  at  some  distance 
right  or  left  from  the  dorsal  cohimn.  Here  also  it  is  advisa- 
ble to  use  the  electric  current  for  not  more  tlian  li\  c  min- 
utes. 

The  galvanization  of  tlie  symj)at]ietic  is  conducted  in  ihe 
following  wav  :  we  place  one  conductor,  havini;  a  lojiith  of 
one  incli  u:i<;  a  breadth  of  fruJii  uue-tliird  lo  one-balf  uii  inch, 
0]i  tlie  coui*se  of  the  inner  side  of  the  M.  sterno-eleido-mas- 
toidi  us — when  we  wish  to  excite  the  ganglion  cerv.  sup.  in 
till-  dirci-tiuii  toward  the  second  and  tbird  cervical  vertebra 
— to  ai;t  on  the  ganglion  cerv.  mcd.  oj^posite  the  fiftli  and 
-ixtli,  finally  to  act  on  tlie  gan^'lion  eerv.  inf.  opposite  the 
H'ventb  cervical  and  first  <lor-al  vertebra,  while  tlie  second 
l.irLr<'  conductor  is  placc  l  aliove  on  the  neck,  or  on  tlie  jM»>tt»- 
rior  end?  uf  the  ribs  on  the  side  of  the  vertebra  (corrc-j  mm  id  I  ng 
tu  the  position  of  the  ganglion  tlioracica  and  lun)1»alia\  or  i> 
ninved  slowly  over  the  above  parts.  For  the  efficacy  of  thi- 
method  the  following  case  haa  given  me  evidence,  which  uu- 

*  To  itgidaSa  the  ■trengtii  vt  the  cmreDt,  i.  e.,  to  prescribe  the  Domber  of 
<l<H>eHte  DeoMMiy  for  •  oerldii  opention,  w  for  the  oonstuit  oWTent  more  dif> 
flenlt  then  for  the  intomipu^.   In  addition  to  the  difference  in  sensitiveness  of 

different  in«!tvi.iu;ils  to  tlio  -aine  strength  of  current  on  corrp.«pon«liiig  part.s  of 
the  bodv,  mnd  of  the  »&me  individual  at  diftcrent  times,  we  will  seldom  find 
two  tMtteries  of  sbeolatelj  equal  gtrcogth,  and^  moreover,  these  will  not  be  eon- 
■tent ;  m  nmel  edd  eleo  tbo  dilliBrence  In  the  conducting  reeiateaoe  of  the  eon- 
dndef*.  In  thoM  leipeotB  wo  eie  obliged  to  be  satiiied  with  tolerebly  ntuet* 
tied  oonditionB. 
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doubtedly  proves  the  action  of  the  irritation  of  the  sympa- 
thetic of  the  neck  on  the  vaso-motor  nerves. 

Case  1. — A.  S.  Kaufniann,  aged  twenty-two  years,  two 
years  ago  was  without  any  known  disease.  Sitting  in  a 
restaurant,  he  was  seized  with  an  apoplectic  fit,  wliich  para- 
lyzed the  entire  right  portion  of  the  body,  and  from  which  he 
only  very  slowly  recovered,  so  that  on  the  7th  March,  1867, 
when  I  saw  him  for  the  first  time,  locomotion  was  very  dif- 
ficult and  also  the  movements  of  the  arm  and  hand — then- 
sensibility  was  lessened  and  contractions  of  the  right  half  of 
the  face  were  present,  namely  of  the  Mm.  zygomaticus  and 
levator  ang.  oris.  The  chief  difficulties  of  the  patient  were 
a  constant  roaring  in  the  right  half  of  the  head,  and,  above 
all,  of  a  sensation  of  unendurable  heat  in  the  right  ear, 
which  showed  itself  objectively  through  a  remarkable  red- 
ness of  the  left  ear  and  an  increase  of  temperature  in  the 
neighboring  parts.  In  his  case  the  prescribed  method,  i.  e., 
placing  the  negative  conductor  on  a  spot  corresponding  to 
the  ganglion  cerv.  sup.,  and  the  positive  conductor  on  the 
occiput,  caused,  in  addition  to  the  gradual  disappearance 
of  the  roaring,  an  improvement  in  the  appearances  near  the 
external  ear,  which  was  so  perceptible,  both  subjectively  and 
objectively,  beginning  even  with  the  first  sitting,  that  after 
eight  or  ten  sittings  the  complaints  of  the  patient  in  regard  to 
the  heat  in  the  ear  ceased,  and  the  corresponding  redness  and 
increase  of  temperature  vanished.  In  brief,  I  will  state  that, 
through  the  subsidence  of  the  contraction  of  the  right  side  of 
the  face  after  thirty  sittings,  the  facial  expression  and  speech 
were  markedly  improved,  and  through  the  peripheric  treat- 
ment of  the  extremities  the  gait  became  normal  and  the  use 
of  the  arm  and  hand  was  comparatively  free. 

Still  more  interesting  is  the  following  case  in  the  practice 
of  Dr.  Drissen,  to  whom  I  am  obliged  for  its  history  : 

Case  2. — C.  P.,  sculptor,  thirty-five  years  of  age,  wa«  in 
the  war  of  1866,  and  has  suffered  in  the  following  ways  since 
the  beginning  of  July  of  the  same  year :  both  arms  are  some- 
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wliat  emapinted  and  ice-cold,  the  hands  anses^tlietic,  bloodless, 
re^«.■m^tlin;J:  donrl  hands,  and  when  deeply  piVrr-fd  witli  a 
nt'odle  oo  blood  flows  out ;  tlie  inovenients  are  diihcult  and 
powerless.  There  is  the  same  condition,  in  a  leris  decrree,  in 
the  Inwor  extremities.  Neuralgic  \ymm  are  jtresent  neither 
in  the  legs  nor  in  the  arms  ;  the  patient  eoniplains  only  of  a 
sensation  of  prieking  In  the  fingers.  In  the  hospital  the 
most  powerful  diaphoretics  were  not  sutHcient  to  prodnco 
perspiration,  and  Russian  baths,  later  used,  were  attended 
with  no  better  success.  Dr.  D.  directed  the  constant  cur- 
rent on  the  sympathetic,  by  placing  the  positive  pole  on  the 
position  corresponding  to  tlie  ganglion  cerv.  sup. ;  in  the 
eecond  sitting  a  strong  perspiration  set  in,  which,  on  the 
ends  of  the  fingers,  appeared  in  the  form  of  large  drops, 
while  the  hands  at  the  same  time  reddened.  Powerful  con- 
tractions in  the  mtiscles  of  the  upper  and  lower  extremities 
also  set  in  (the  so-called  dlpUgic  cofUraotianSj  of  which  we 
will  soon  speak).  From  this  time  on,  the  mobility  improved 
witli  the  increase  of  temperature  from  day  to  day,  so  that 
the  patient  after  twelve  sittings  was  again  in  a  condition  to 
return  to  his  occupation,  A  peripheric  treatment  in  this 
case  was  not  resorted  to. 

In  the  use  of  the  constant  current,  Ecmak  and  others 
have  observed,  in  addition  to  tlie  antagonistic  galvanic  con- 
tmcti*  ma  noticed  on  page  50,  in  certain  pathological  cases, 
still  other  forms  of  reflex  contractions,  and  have  considered 
their      a]>eutic  Talue.   To  these  belong : 

1.  The  reflex  contractions,  which  especially  appear  in 
progressiYe  muscular  atrophy  and  are  caused  by  the  irrita* 
tion  of  two  selected  points  far  distant  from  the  mnscle  to  be 
excited — diplegic  r^/Ux  eoniraetwne.  As  the  point  from 
which  the  reflex  oontraedons  start,  and  on  which  the  small 
conductor  of  the  positive  pole  should  be  held,  Remak  men- 
tions the  fossa  auriculo-maxillariR  of  the  opposite  side  cor- 
responding to  the  height  of  the  ganglion  oerv.  sup.,  while 
the  greater  conductor  of  the  negative  pole  should  be  applied 
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on  tlic  .-iAlh  cervical  vertebra  of  the  corresponding  fiMe,  ui 
on  a  ^}^ot  lyiii^'  l)el()\\'  tlii*^,  wliich  is  often  with  difficultv 
found,  and  >onK'tiiiics  is  n?*  low  down  a?  the  loin-,  lieniak 
addh  that  S(»nietiiHL'd  tiie  proi^er  points  of  imtauon  lie  on 
the  same  sitle  with  the  diseased  oxtreinitie.-,  and  aliirinfj  tliat 
diplej^ic  cuntraetiooB  cau  never  be  produced  bjr  means  of  the 
induction  current.' 

Fieber '  lutss  confirmed  the  assertion  tliat  the  f^anpflion 
ccrv.  sup.  play-  tlie  cliief  part,  in  exciting  the  dijde^^ic  con- 
tractions, and  that  the  current  must  have  tlie  direction  af- 
tinned  by  Keniak,  alfjothat  the  position  given  by  him  to  the 
positive  pole,  and  to  tlie  negative,  below  the  liftli  cervical 
vertel)ra,  i-  necessary  for  tlie  ]>roduction  of  the  contractions 
— on  the  other  hand,  he  was  able,  contrary  to  the  belief  of 
Remak,  to  excite  these  contractions  also  by  using  the  induc- 
tion cunent.  Moreover,  Fieber  observed  similar  contrac- 
tions, as  liad  Remak  in  the  beginning  of  arthritis  nodosa,  in 
rheimiatic  paralysis  of  the  arm,  in  lead  paralysis,  and  in 
apoplectic  paralysis:  Drissen  observed  these,  not  only  in 
the  two  notice^]  cas^  of  vaso-motor  paraljeis  of  the  ex- 
tremitieB,  but  al>o  in  paralysis  of  the  nerves  of  the  arms  fol- 
lowing, probably^  inflammatoiy  irritation  of  the  nerves ;  I 
myself  saw  them,  among  other  instances,  in  a  yery  animated 
young  girl,  having  paralysis  and  atrophy  of  the  upper  ex- 
tremities, consequent  on  chronic  arsenic-poisoning,  and  they 
were  induced  as  well  by  the  use  of  the  constant  a*  l>y  the 
interrupted  current.  Dr.  Drissen  and  Dr.  A.  Eulenburg 
had  an  opportunity  in  this  case  to  observe,  with  me,  how  the 
dipl^c  contractions  were  produced  by  irritating  different 
points  at  a  distance  from  one  another :  these  set  in,  first,  on 
placing  the  conductors  on  the  customary  place^i ;  secondly, 
on  their  application  to  the  right  or  left  side  of  the  dorsal 
colmnn,  especially  at  the  height  of  from  the  fourth  to  the 

>  See  Kemak :  application  du  couraDt  constoAt^  etc.,  pp.  27  bis  SI. 
'  Die  diple^chea  Contnotioiiaii  nadi  VennblMD  an  MfloMlMa  and  Thierm 
eAmUtL  BerliB  Oil  WoehMiMlirift,  1866^  Bd.  iit»  No.  iS,  S6,  SS. 
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eighth  thoracic  vertebra ;  thirdly,  by  placing  one  conductor  on 
the  pit  of  the  stoxnach  and  the  other  ou  the  above  region  of 
the  dorsal  column,  and  daring  this  last  application  the  con« 
traotioiiB  reached  their  greatest  intensity,  while  thej  were 
much  lees  pronounced  when  the  poles  were  on  the  cogtomary 
parts — ^moreover,  in  this  case  the  fixation  of  the  ganglion 
cerr.  anp.  was  not  sufficient  to  produce  the  phenomena. 

2.  The een^rijpetaltv^ movenwntalldKS^ 
have  observed  in  old  cases  of  apoplexy,  and  used  iherapeuti* 
cally  with  success.  These  were  caused,  in  Remakes  case  of 
thirty-eight  years'  standing,  by  strong  contractions  of  the  arm 
and  leg  muscles,  as  soon  as  a  constant  current  was  conducted 
through  the  nerves  of  the  paralyzed  arm  or  leg,  and  the  con- 
traction of  the  limbs  was  relaxed.  In  Braun's  case  the  con- 
traction of  the  fingers  was  loosened  and  the  arm  was  lifted 
upward  and  back^srd  by  an  ascending  current  through  the 
N.  peronseus  of  the  paralyzed  side— a  phenomenon  which 
did  not  appear  under  similar  conditions  on  the  healthy  side. 
On  the  other  hand,  in  the  last  case  a  centripetal  action  could 
not  be  produced  through  the  N.  medianus  on  the  leg  of  the 
corresponding  side. 


To  bring  about  galvanic  Irritation  of  the  nerves  of 
special  sense,  we  seek  to  ^ve  the  electrodes  such  a  position 
that  the  intensity  of  the  current  shall  have  its  maximum  in 
the  respective  organ.  In  order,  for  instance,  to  act  on  the 
retina  and  the  K.  opticus,  we  place  one  conductor  on  the 
inner  angle  of  the  eye,  and  the  other  on  the  temple^  avoid- 
ing, however,  too  strong  a  current,  since  in  sensitive  eyes 
the  light  produced  by  the  galvanic  action  may  excite  reti- 
nitis. To  a£Eect  the  sense  of  taste,  we  place  one  conductor  on 
the  tongue  and  the  other  on  the  neck,  etc. 

For  peripheric  irritation  by  means  of  the  constant  cur- 

'  S.  Gnlvanothorapie,  p.  221. 

»  Berliu  KUu.  Wochenschrill,  1865,  Bd.  iL,  p.  123. 
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rent,  with  which  Benedikt  in  Vienna  especially  has  occupied 
himself/  we  may  use  either  the  BO-called  spinal-marrow  root- 
current,  hy  placing  one,  generally  the  copper  pole,  on  the 
vertebral  column,  and  stroking  the  latter  ^ath  the  zinc  pole  ; 
or  the  spinal-marrow  plexus  or  spinal-marrow  nerve-current, 
by  placing  one  pole  on  the  plexus  of  the  nerve  and  the  other 
on  its  origin  at  the  vertebral  column  ;  or  the  plexus  nerve- 
current,  where  one  pole  rests  on  a  plexus  and  tlie  other  on 
one  of  its  nerves ;  or  the  nerve  muscle-current,  where  one 
pole  rests  on  the  nerve  and  the  other  on  the  muscle  supplied 
by  it.  We  may  also,  when  a  considerable  portion  of  a  nerve 
is  accessible,  place  both  poles  on  the  same  nerve,  or  finally 
one  conductor  on  the  muscle  and  the  other  on  its  motor 
point,  and  in  regard  to  this  last  method  we  would  refer  to 
page  146,  et  seq.  Katurally  we  may  in  all  these  operations 
allow  the  cun-ent  to  work  either  in  an  ascending  or  descend- 
ing direction,  and  it  may  be  stable  or  mobile. 

'  s.  u.  A.  Allgem.  Wiener  Med.  Zeitucg,  1868. 


SEVENTH  SECTION. 


ELECTRICITT  DT  118  AFPLICATJON  TO  ANATOMT,  PHTSIOLOOT, 

AND  FATHOLOOT. 

Ws  have  already  ehown  how,  thiongh  local  fiumdizatioii 
hy  meana  of  a  frequentlj-iiiteniipted  current,  not  only  each 
indiyidual  moscle,  hot  also  each  mnecle-fasciciiluB)  may  be 
brought  into  immediate  contraction.  Dnchenne  nsed  these 
methods  to  ascertain  in  aii  exiict  manner  the  mode  of  work- 
ing of  each  muscle,  and  he  tliereby  disproved  many  eirors 
foimd  in  the  anatomical  text-books,  and  showed  that  most 
Kt*  'Vi  laents  were  caused  by  a  single  muscle  and  not  by  the 
simnltaneouB  action  of  different  muscles.  Bdrard  lias  consO' 
quently  remarked  that  Ducbenne,  through  the  local  applica- 
tion of  the  electric  current,  has  become  the  creator  of 'an 
"  anatomic  vivantc." 

In  tbe  following  pagon  we  will  give  a  short  resume  of  his 
intercjiting  investigations,  referring  for  a  closer  study  to 
Ducliennc's  works  or  to  Erdmanu'^.' 

I.  Of  tbe  face  muscles  we  ascribe  to  both  Mm.  zygomat- 
ic! the  office  of  drawing  the  comer  of  tbe  mouth  outward 
and  upward;  Duchenne  observed  that  the  M.  zygomaticus 
major,  in  consequence  of  its  attacbment  to  the  angle  of  the 
month,  is  aotivc  In  laughing  and  in  tbe  expressions  of  merri- 
ment ;  and  the  31.  zygoraaticus  minor,  lying  more  witliin  and 
forward,  in  crying  and  in  ex|>re?«ions  of  sadness.  Tbe  elec- 
trized M.  pyramidalis  expresses  anger  and  threatening,  the 

>  It.  Aafl.  pp.  94-164. 
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M .  trans versalis  nasi  derigion  and  contempt ;  and  the  irritated 
M.  triaDgnLuis  nasi  gives  to  the  countenance  the  expre^it^ 
of  laeciyioaBneefl.  The  M.  snbcntanens  colli  is  strained  in 
wrath  and  terror^  as  well  as  in  the  expression  of  resignation. 
The  M.  frontalis  draws  the  skin  of  the  forehead,  eyelids,  and 
eyebrows  npword — slightlj  contracted^  it  brightens  the  conn* 
tenanoe— more  strongly,  it  expresses  donbt,  and  when  most 
contracted  it  indicates,  willi  the  simultaneous  action  of  other 
mnscles,  agreeable  sniprise  or  dread.  The  M.  bncdnator 
draws  the  oommissnre  of  the  lips  strongly  outward  and 
forms  long  furrows  on  the  cheek,  which  give  the  appearance 
of  age,  while  the  united  action  of  the  IL  buccinator  and  M. 
zygomaticns  major  in  some  persons  produces  the  lovely  dim- 
ples on  the  cheek.  The  muscles  of  the  tragus  and  antitragos 
contract  the  outward  part  of  the  ear,  and  have  the  office  of 
protecting  the  ear  from  too  powerful  impressions,  and  sharp 
tones,  while  the  muscles  of  the  heHx  appear  to  be  used  fyr 
expanding  this  organ. 

II.  In  regard  to  the  muscles  of  the  hand  and  ami,  Du- 
ehenne  showed  that,  when  in  the  flexed  condition  of  the 
hand  and  fingers  we  electrize  the  extensors  of  the  linger.-,  at 
first  the  last  two  phalanges,  then  tlie  first  phalanges  stretch 
out,  and  at  la-^t  extension  uf  the  carjius  upon  the  furcarm 
takej^  ]>lace.  The  last  two  phalanges  remain  extended  till 
the  metacarpus  forms  an  angle  with  the  lurearm,  then  they 
become  flexed,  while  the  first  phalanges  extend  theiu?elves 
fetill  more.  At  the  same  time,  the  extensurs  spread  the 
phalanges  apart,  which  in  the  flexed  condition  were  near 
(>ne  another.  By  irritating  the  extensor  indicis  pruprius, 
the  index-finger  approaelio  the  middle-finger;  hy  irritating 
the  extensor  digiti  minimi  ]»i'(»]iriu>,  tlie  little  finger  se]»a- 
rates  from  the  fourtli  enn-iderahly  niure  than  when  contrac- 
tion of  tlie  I'aseicTili,  going  to  it  from  the  extensor  digitorum 
comm.,  takes  place.  It  follows  from  this,  thfit  the  extensor 
digitorum  comm.  and  the  extensores  proprii  not  only  ex- 
tend the  first  phalanges,  but  also  separate  the  fingers  from 
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the  middle-iinger.  On  the  contrary,  the  adductors  aad  ah- 
dnctore  of  the  fingers,  the  "Mm,  interoseei,  Mm.  addnctorec 
ct  abdnctores  pollicis  et  digiti  minimi,  finally,  the  Mm.  Imn- 
bricales,  have,  besides  their  peculiar  function  of  adduction, 
abdnction,  and  of  bending  the  fingers,  the  office  of  extend- 
iiig  the  second  phalanx  of  the  thumb,  and  the  second  and 
third  of  the  other  fingers.  The  M.  fiexor  poBu^  brevis  is 
a  flexor  of  the  first  phalanx  of  the  thumb,  and  in  a  higher 
degree  an  extensor  of  the  second ;  the  M.  opponens  pollicis 
flexes  the  inLtacarpal  bone  of  the  thumb  toward  the  wrist, 
and  at  tlie  same  time  turns  the  thumb  with  its  pitliu.ir  sur- 
face toward  the  index-finger.  Finallj,  the  M.  supinator 
lonarua  is  only  a  bupinatur  wlieii  the  forearm  is  strongly 
prone;  wlien  thU  \<  not  the  case,  and  the  forearm  has  its 
nsTial  rcstini;  jiosition,  it  is  drawn  tuward  the  upper  arm  in 
a  direction  between  supination  and  pronation.  Pathological 
t'act.s  c<>ntirni  t]ie>e  ob-;*'r\  ations  :  A  person  with  paralysis  of 
the  exton:<(>r  dii^nt.  c-niiini.  can  Btill  extend  tlie  second  and 
tliird  tin<;er- joints,  while  the  extension  of  the  first  is  impos- 
sible; the  sidewii^e  movement  and  s]>reading  of  tlie  fingers 
is  ditficult,  and  the  bendin<z;  of  the  la^^t  two  phalanges  is  im- 
perfect. In  paralysis  or  atrophy  of  the  abductor  loiiL'n-  and 
extensor  hrevis  pollicis,  the  metacarpal  bone  of  the  thunii)  is 
permanently  adducted,  and  consequently  the  holding  of 
small  objects  between  the  first  three  fingers  is  interfered 
with  ;  while,  in  paralysis  of  the  extensor  lo|igus  pollicis,  the 
thuuih,  it  is  true,  l>ends  toward  the  metacarpus;  but,  if  the 
extensor  brevis  and  abductor  longus  remain  uninjured,  its 
use  is  but  little  impaired.  In  paralysis  of  the  muscles  of  the 
ball  of  the  thuml),  in  consequence  of  the  activity  of  the  ex- 
tensor longus  pollicis,  the  metacarpal  bone  of  the  thumb  is 
00  much  extended,  that  it  forms  a  prominent  angle  with  the 
writ^t,  and  the  patient  is  unable  to  extend  the  last  thumb- 
joint  without  at  the  same  time  extending  the  metacarpal 
bone  and  the  first  phalanx* of  the  thumb.  Paralysis  or 
atrophy  of  the  fiexor  brevis  pollicis  renders  it  impossible  to 
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bring  the  thuinb  in  opposition  with  the  ring  and  little-fin 
ger ;  if,  however,  the  abductor  brevis  and  opponens  is  un- 
affected, the  thumb  can  still  tonch  the  first  two  fingers,  and 
the  hand  may  be  used  in  writing;  if^  finally,  the  addnctor, 
in  paralysis  of  the  other  muscles  of  the  ball  of  the  thumb, 
is  unimpaired,  the  patient  may  hold  a  considerable  weight 
between  the  thumb  and  index-finger. 

m.  Let  us  now  pass  to  muscles  which  move  the  arm 
and  shoulder.  The  M.  pectoralis  major  is  diyided  into  two 
parts,  of  which  the  upper  (consisting  of  the  dayicular  por- 
tion and  the  fibres  which  are  attached  to  the  upper  part 
of  the  sternum)  draws  the  arm  and  shoulder  upward  and 
forward.  When  excited  on  both  anus,  the  elbows  move  for- 
ward, inward,  and  somewhat  upward,  and  the .  arms  press 
against  the  thorax.  On  the  other  hand,  the  lower  portion 
of  the  M.  pectoralis  is  an  abductor  of  the  arm.  Irritation 
of  the  uiitirc  muscle  causes  rotation  of  the  upper  arm  on  its 
axis,  with  simultaneous  pronation  of  the  hanJ.  The  M. 
deltoideug  }>roduces,  besides  the  lifting  of  the  upper  arm,  a 
change  <jf  position  of  the  shoulder-blade,  and  in  such  a  way 
that  the  an*j;ulu8  ext.  scap.  is  depressed,  the  htiit.  int.  is 
somewhat  elevated  and  Ciinied  toward  the  middle  line; 
finally,  tlio  scapula  is  turned  on  its  vertical  axis,  aud  couse- 
quentlj  its  posterior  spinal  border  is  removed  for  four  or  five 
centimetres  from  tlie  wall  of  the  chest.  If  the  M.  lati?>imus 
dorsi  is  irritated  in  its  upper  tldrd,  the  arm  hangint:  down, 
it  draw?  the  arm  inward  and  backward,  and  tlie  shoulder- 
blade  toward  the  middle  line;  while  irritation  of  the  tw** 
lower  thirds  causes  a  sinkiuir  of  the  shoulders  and  iiidina- 
tion  of  the  body  toward  the  eorresi)onding  side.  If  both 
muscles  are  irritated  at  the  same  time  in  their  uj)per  third, 
both  shoulder-blades  approach  one  another,  and  the  shoul- 
ders stand  directed  obliquely  forward  and  inward ;  while 
simultaneous  irritation  of  both  in  their  lower  portions  causes 
sinking  of  the  shoulders  and  extension  of  the  back,  and  con- 
sequently the  military  position.   In  paralysis  of  the  deltoi- 


Digitized  by  Google 


AOnoSS  OV  YIBIOUB  XDBOLBS. 


in 


deoB,  the  upper  arm  hangs  by  the  side  of  the  chest  almost 
immovable ;  if  the  patient  tries  to  give  any  one  the  hand,  he 
swings  the  arm  forward  by  means  of  the  serratus.  If,  of  the 
three  bnndles  of  fibres  of  which  the  deltoideas  is  composed, 
only  one  is  paralyzed,  the  lifting  of  the  arm  toward  thi& 
side  is  preyented,  while  it  is  allowed  toward  the  other;  the 
greatest  obstacle  is  the  paralysis  of  the  anterior  bmidle.  If 
the  latissimiiB  dorsi  is  paralyzed,  the  carriage  is  rendered 
difficult,  since  the  shoulder-bladee  are  held  in  their  position 
chiefly  through  the  Mm.  rhomboidei.  Li  regard  to  the  func^ 
tion  of  the  muscles  of  the  shoulder-blade,  Duchenne  found 
that,  when  of  the  three  bundles  of  the  If.  trapezius  ihe  up- 
permast  and  anterior  (portio  davicnlaris)  was  dectrized,  the 
head  inclined  etrouglj  toward  the  irritated  side,  and  turned 
somewhat  backward,  so  that  the  chin  was  directed  toward 
the  opposite  side ;  the  middle  bundle  lifted  the  shoulder- 
blade,  and  approai^ed  it  to  the  middle  line;  tlie  lower, 
finally,  depressed  the  inner  angle  of  the  shoulder-blade  a 
little,  and  drew  the  spinal  border  toward  the  middle  liae. 
When  the  whole  trapezius  is  at  one  time  irritated,  tlie  shoul- 
der-blade rises,  the  spinal  border  approaches  the  middle  line, 
the  shoulders  Auk  backward  and  inward,  linally,  tlie  head 
bends  forward  and  toward  the  opposite  side.  The  M.  rhom- 
boideus  (Ducheniie  inehides  under  this  name  the  M.  rliom- 
boideus  maj«»r  and  minor)  holds  at  rest  the  posterior  lionler  of 
the  fihoulder-bhide  seeurely  a^r^in^Jt  the  thorax  ;  wlieu  all  its 
fibres  contract,  it  turns  the  Bhoulder-blude  on  its  outerrtu«;le, 
and  elevates  it ;  in  the  most  extreme  degree,  tlie  spijial  bor- 
der is  directed  obliq^uely  from  above  downward,  and  from 
without  inward,  so  that  tlie  inner  angle  Ftanrls  out  more 
from  the  middle  line  than  the  l<iwer.  If  we  exeite  the  M.  ^cr- 
ratUB  antieus  major  in  its  lower  i>art,  there  follow:,  a  turning; 
of  llif  shoulder-blade  on  its  lower  angle,  in  cousequenee  of 
which  the  acromion  is  lifted,  and  the  lower  angle  directed 
outward  and  forward.  If  the  middle  ])ortion  is  irritated, 
the  shoulder-blade  moves  forward,  outward,  and  upward. 
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ConBequcntly,  the  spinal  border  removes  from  two  to  foiii 
(jciitiinetres  from  the  middle  line,  prei^ses  aarainst  tlie  wall 
of  the  thorax,  and  makes  a  deep  fiirrow  in  tlie  skin  ;  the 
"lower  part  of  the  serratus  elevates  the  shoulder.  Wlien  the 
entire  serratiis  is  simultaneously  irritated  (through  faradiza- 
tion of  the  N.  thoracieus  lateralis),  the  scapula,  tlirough  the 
Jilting  of  it6  acromial  an^le,  is  carried  so  fer  forward  and 
outward,  tbat  the  space  betvveen  the  scapula  and  the  spinal 
column  has  twice  its  natial  size ;  the  inner  border  is  pressed 
against  the  thorax,  while  tiie  remainder  of  the  shoulder- 
blade  stands  out  like  a  wing. 

In  paralysis  of  the  lower  part  of  the  trapezius  the  bads 
flcapaUe  remoyea  from  ten  to  twelve  centimetres  from  the 
spinous  processes,  and  forms  the  eo-called  ''broad  bach** 
which  we  so  often  meet  with  among  workmen  who  always 
aity  on  aooonnt  of  their  occupation,  bent  ow ;  if  to  this 
ihere  is  added  a  paralysis  of  the  upper  portion,  the  shoulder 
Banks,  and  the  shoulder-blade  takes  such  a  position,  that  its 
lower  angle  a j>p roaches  the  middle  line  more,  and  its  inner, 
on  the  contrary,  less,  than  in  the  normal  condition :  conse- 
quently the  movements  suffer  many  dieturbancea.  In  pa- 
ralysis of  the  lower  part,  the  patient  is  stiU  able  to  draw  the 
shoulder  somewhat  backward  |  if  he  tries,  however,  to  ap- 
proach the  shoulders  to  one  another,  the  Mm.  rhomboidei 
draw  the  shoulder-blades  in  their  direction,  i.  e.,  they  lift  them, 
and  turn  them  at  the  same  time  on  their  outer  angle.  If  the 
middle  part  is  also  affected,  the  shonlder-blade  appean  to  be 
loosened  from  the  thorax,  and  there  is  no  longer  any  secure 
support  for  the  upper  arm ;  the  movements  of  the  arm  which 
require  a  certain  muscular  power  are  thereby  rendered  diffi-  - 
cult  and  inconvenient.  If  the  M.  rhomboideus  is  paralyzed, 
the  basis  scap.  moves  from  the  wall  of  the  thorax,  shows  it- 
self clearly  under  the  skin,  and  there  arises  a  more  consid- 
erable fold  between  it  and  the  vertebral  column;  at  the 
same  time,  on  account  of  the  consequent  preponderance 
of  the  serratus  ant.  maj.,  the  lower  angle  is  drawn  forward 


Digitized  by  Google 


ACTnONB  OF  VABIOUS  MUSCLES. 


173 


and  oatward.  Ab  to  the  dkturbanee  connected  wttli  this, 
the  combined  moTementp— which  is  aecomplished  bj  bring- 
ing the  basis  scap.  close  to  the  wall  of  the  chest,  and  by  a 
strong  contraction  toward  the  middle  line,  namely,  the  move- 
meiat  of  the  arm  backward — is  restrained.  A  paralysis  of 
the  BerratOB  ant.  maj.  shows,  when  the  arm  hangs  down,  hnt 
little  sinking  of  the  shonlder-hladc ;  at  the  most,  the  nnder 
angle  of  the  shoulder-blade  stands  directed  somewhat  more 
backward  and  upward,  and  springs  out  more.  TV^hen,  how- 
ever, tlie  patient  moves  the  arm  from  the  bodv,  and  turns 
with  it  the  .<lioiilder-blade  <»ii  its  vertical  axis,  the  po&terior 
border  of  the  &houlder-hhide  moves  from  the  thorax,  and 
lurms  thereby  a  channel ;  at  the  same  time  tlie  under  angle 
lifts  itself  from  the  thorax,  while  the  anterior  approadies 
this  more  closely.  The  more  this  evil  pr<tgre>-e>,  the  in<tre 
striking  are  the  changes,  so  that  in  the  liigheal  degree  tlie 
shoulder-blade  stands  off  wing-like  I'rum  the  wall  of  tlie 
chest.  The  niovement-  of  the  arm  are  very  limiteil  in  com- 
plete paraly-:i>  of  the  serratu^ ;  it  may  bo  lifted  by  means  of 
the  deltoideus  to  a  horizontal  position  ;  ni«)N  eiiieut  beyond 
thi-i  is  impossible,  when  nt)t  aided  by  the  upper  portion  of 
the  trapezius  and  the  levator  ung.  scap.,  and,  with  their 
help,  its  action  is  very  incomplete. 

IV.  The  conclusions  to  be  *lr:i\vn  from  Dnchenne's  in- 
vestigations in  regard  to  the  function;^  of  the  muscles  of 
the  foot  arc  even  as  interesting,  in  an  anatomical  point  of 
view,  as  they  are  important  in  a  therapeutical.  He  foimd, 
that  direct  extension  and  direct  flexion  of  the  foot  were  pro- 
duced only  through  the  simultaneous  action  of  several  mus- 
cles, since  each  extensor  or  flexor  muscle  of  the  f  lot  causes 
at  the  same  time  an  adduction  or  abduction.  He  therefore 
gave  the  individual  muscles  names  corresponding  to  their 
ftmcti<ms,  and  called  the  combined  Mm.  gastrocnemius,  so- 
leus,  and  tibialis  post.,  v:h'\ch.  extend  and  addnct  the  foot, 
M.  t  xtensor  adductor  ;  the  ^Im.  pcromeus  longus  and  brevis, 
whieh  extend  and  abdnot  the  ibot^  M,  extensor  abduetar  /  the 
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M.  tibialis  anticiu,  wbieh  flexes  and  addncta  the  foot,  Jf 
Jle9B(Mi'  adduetor;  the  M.  extensor  digitomm  commimis  Ion* 
gufi  and  M.  extensor  hallucis,  which  flex  and  abdnct  the 
foot,  Jf.  flexor  ahduetor*  Direct  extension  arises  also  from 
the  combined  action  of  the  Mm.  gastrocnemii,  solens,  and 
peronsens  longns;  direct  flexing,  through  the  simnltaneons 
action  of  the  Mm.  tibialis  ant.  and  extensor  digit,  comm. 
long. 

Irritation  of  the  extensor  addnctor  (gaatroonemins,  so* 
lens,  and  tibialis  post)  canses,  besides  the  strong  extension 
of  the  posterior  part  of  tlie  foot  and  of  the  outer  border  of 
the  front  part,  a  turning  of  the  member,  so  that  the  point 
is  directed  inward  and  the  heel  outward.  The  outer  border 
of  the  foot  turns  outward  at  the  same  time  tliat  the  toes 
take  on  the  form  of  claws  by  the  exten-i( ni  of  tlieir  fir^t  and 
the  bending  of  their  other  phalanges.  Irritation  of  the  ex< 
tenri»r  abductor  (peronsens  longus  and  breyis)  causes  strong 
sinking  of  the  inner  s^ide  of  tlie  front  part  of  tlie  foot,  as 
well  as  abduction  of  the  foot,  the  outer  border  of  which  is 
lifted,  and  the  malleolus  intemos  is  rendered  prominent. 
Par.il  v^is  or  atrophy  of  the  extensor  adductor  leads  to  the 
f(.ll..u  iiiij  appearances:  In  attenipting  to  extend  the  foot,  it 
is,  through  the  action  of  t]io  extensor  abductor  which  now 
alone  works,  strongly  abducted;  the  front  part  of  the  foot 
is  turned  inward,  in  consequence  of  a  sinking  of  the  flrst 
metatarsal  bones,  the  os  navlculare,  and  the  os  cuneiforme ; 
the  pluDtar  side  is  hollowed  out  more,  and  the  dorsal  side  is 
morf^  nrf'lied.  At  the  same  time,  the  dorsal  arching  increases; 
the  heel,  on  tlie  contrary,  sinks  more  and  more,  till  finally 
the  astriii;aln^  takes  the  place  of  the  calcaneus,  and  there 
resnlts  the  "  hollow  foot  of  the  peronjeus  longus,"  as  Du- 
chcnnc  calls  it.  Sec»>ndarily,  retractions  of  certain  muscles 
of  the  foot  set  in — of  the  adductor  hallucis,  of  the  flexor 
brevi-  digit.,  etc.  In  con-equciu'e  of  the  paralysis  or 
atrophy  f  .f  tlio  pxtr  ivior  abductt)r,  the  arching  of  the  foot 
disappcaro  almobt  entirely ;  in  standing,  the  foot  takes  the 
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talipes-valgns  position,  and  its  inner  border  rests  flat  on  the 
ground.  If,  on  the  contrary,  in  paralysis  of  the  extensor 
abductor,  an  eflfort  is  made  to  extend  the  fuot,  it  take-  tlic 
position  of  tahpes  varus,  for  through  the  tonic  poM  ur  of  the 
tibialis  anticus  tlio  head  of  the  first  metatarsal  hone  is  <h'a\vn 
upward.  Gradually  a  Hat  foot  is  formed,  wliieh  disuppeai'S 
with  the  jKiralysis  of  the  peronaeus. 

In  reirard  to  the  movenients  of  the  foot,  when  the  flexor 
adductor  ('ti]»iali>  anticiis)  is  irritated,  the  foot  is  strongly  ox- 
tt'Tidt'd  and  adducted,  and  the  inner  l)order  of  its  anterior 
portion  is  lifted.  By  irritating  the  flexi^r  abductor  (evton'sor 
digit,  comm.  lonff.  and  extensor  hallucis),  the  foot  i~  tlexiMl 
a!id  nhdu<  te<l.  The  four  last  toe>  nrv.  thereby  -ilii^htly  ex- 
ti utlid,  the  outer  border  of  the  foot  is  lifted,  the  sole 
turned  outward,  and  the  irn  at  toe  is  bent.  In  consequence 
of  atrophy  or  paralysis  of  the  tlt  xor  adductor,  the  bending 
of  the  foot  i«  always  conihinod  with  abduction,  the  foot  is 
turned  more  outward,  an<l  in  walking  is  apt  to  strike  the 
ground  ;  at  last  the  acti<)n  of  the  extensors  prevails,  and  pes 
equimi-  re-idt^.  In  paralysis  or  atrophy  of  the  flexor  al>- 
duetor,  the  sidewise  movements  take  place  in  an  opposite 
direction ;  the  foot  cannot  be  flexed  without  l>eing  at  the 
-ame  time  adducted,  with  the  sole  turned  inward.  The  an- 
terior part  of  the  loot  turns  upward,  so  mnch  bo,  that  some- 
times the  astragalus  and  calcaneus  beoome  prominent. 

.  Irritation  of  the  tibialis  posticus  and  of  the  peronsus 
brevis  causes,  independently  of  flt  xinu  and  extending,  side- 
wi^se movements  of  the  foot;  the  til)ialis  posticus  produces 
p"y<- adduction,  and  the  peronseus  brevis  jmre  abduction; 
both  acting  together  i>revent  the  turning  of  the  foot  inward 
and  ontward.  In  paralysis  or  atrophy  of  these  innacles,  the 
foot  assumes  eitlier  the  varus  or  the  valgus  position. 

V.  Ducheune's  investigations  in  regard  to  the  function 
of  the  diaphragm,  showed,  that  when  we  electrize  both 
phrenici,  in  man  or  animala,  powerful  and  rapid  contrao* 
tions  of  this  muscle  set  in :  in  consequence  of  which,  the  ab- 
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dominal  walls  being  uninjured,  the  fjibe  ribs  ri^e  and  move 
outward,  the  cavity  of  the  chest  extends  itself  downward, 
and  an  amount  of  air,  corresponding  to  the  increase  in  space, 
rushes  into  the  lungs.  This  sudden  entrance  of  air  through 
the  glottis  into  the  air-tubes  is  accompanied  with  a  peculiiir 
Bobbing,  which,  according  to  Ziemsseu,  is  produced  by  the 
sudden  vibmtions  of  the  vocal  cords,  that  are  not  taken  out 
of  the  way  on  account  of  the  miexpected  and  deep  inspira- 
tory movements.  If  the  entrails  of  the  animal  are  removed 
beforehand,  and  consequently  the  resistance  of  the  abdominal 
muscles  lessened,  contraction  of  the  diaj)hragm  causes  the 
false  ribs  to  be  drawn  inward.  In  tliis  case  we  hear  no  loud 
inspiration  sound ;  hence  it  follows  that  the  diaphragm  needs 
support  from  below  in  the  production  of  its  inspiratory  ac- 
tion. In  atrophy  of  the  diaphragm,  the  epigastrium  and 
the  abdominal  walls  sink  in  during  inspiration,  instead  of 
becoming  prominent,  while  the  walls  of  the  thorax  lift  them- 
selves and  expand :  the  reverse  takes  place  during  expiration. 

YI.  Irritation  of  a  single  M.  intercostalis  extemus,  by 
means  of  a  thin  electrode  pressed  immediately  on  the  origin 
of  the  M.  serratus  magnus  against  the  lower  border  of  the 
ui>i)er  ri])s,  causes,  according  to  Ziemsseu,  in  quiet  respira- 
tion, a  powerful  and  distinctly  visible  lifting  of  the  lower 
ribs  outward  and  upward.  This  movement  also  extends  to 
the  two  under  ribs,  whose  change  of  position  may  l)e  felt 
with  the  fingers  as  well  tis  seen.  If  we  increase  the  current 
gradually,  so  that  the  M.  intercostalis  int.  is  affected,  there 
is  perceptible,  nevertheless,  no  change  in  the  position  of  the 
ribs  and  in  the  intercostal  spaces.  So  long  as  the  irritation 
continues,  the  ribs  stand  directed  obliquely  outward  and  are 
fttone-hard  to  the  touch.  Also  forced  inspirations  and  ex- 
pirations, during  the  irritation,  appear  to  i»roduce  no  altera- 
tions in  these  positions.  The  electrized  intercostal  muscles 
remain  unchanged  and  stand  like  a  wall,  while  the  sinking 
backward  and  {ii*ching  forward  of  the  remaining  intercostal 
spaces  are  distinctly  visible. 
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Vli.  As  to  the  abdomiiial  muscles,  irritation  of  each 
nenms  interoostalis  abdora.,  which  enters  into  one  of  the 
mnsclcs,  that  together  form  the  M.  rectus  abdominaliS) 
causes  a  hard  and  stretched  condition  of  the  belly  of  the 
corresponding  muscle ;  the  npper  portions  of  the  mnsclea 
draw  the  abdominal  wall  npward,  and  those  parts  below 
the  narel  draw  it  downward;  moreover,  each  for  itself 
draws  the  abdominal  wall  inward,  and  seeks  to  produce  a 
level  between  the  sternum  and  svmphvsis.  Irritation  of 
the  M.  obliqnus  abdominalis  ext.  causes  lateral  expansion 
of  the  abdomen.  If  we  electrize  the  outer  fjii^eiculi  of  the 
Mm.  obliqui  ext.  of  both  sides  with  several  cltctrodes,  by 
subdividinu'  the  conducting  wires,  or  by  using  several  w  ires 
coming  from  val-]\  imle,  the  outer  part^  of  each  side  form  a 
level,  while  the  middle  of  the  abdominal  wall  l>ccomes 
stroncrly  and  narrowly  arched.  If  the  M.  traii<vt  r6us  ah- 
doiiiini^  i-  elcetrizcd  at  the  same  time  on  both  sidr-  of  the 
crista  t'--i-  ilei  and  near  the  outer  border  of  the  <iiiadratu9 
lum])oruni,  and  is  exeitf^l  in  this  way,  whieli  i>  not  always 
the  fa«e.  there  follow  >  transverse  contraction  of  the  abdo- 
men, which  with  a  stroiiir  <'urrent  is  as  powerful  fi-  when  it 
serves  for  the  emptying  of  the  rectum  or  of  the  bladder — a 
phenomenon  which  is  often  accompanied  with  tlie  specific 
sounds  due  to  the  movement  and  e-cape  of  flatus.  If  we 
carr}'  the  electrode  more  forward,  we  can  exercise  a  par- 
tial action  on  tlie  M.  obliquus  abdom.  intemua  by  pressing 
strongly  orer  the  spina  ilei  ant.  snp. 


We  will  now  pass  to  the  consideration  of  the  paralysis 
of  the  nerres  which  supply  the  skin  and  the  mus(;les  of  the 
extremities,  and  present  an  imperfect  picture  of  the  changes 
which  the  most  important  complete  paralysis  brings  about 
in  the  functions  of  the  afl(;cted  parts. 

In  the  upper  extremities  paralysis  of  the  K.  nidialis 
It 
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oQUses  the  following  complex  symptoms :  The  patient  is  not 
able  to  lift  the  hand,  to  extend  the  first  phalanges,  to  bring 
the  hand  into  supination,  to  adduct  or  to  abduct  it.  Abduc- 
tion and  extension  of  the  thumb  are  also  impossible.  On  the 
contnirj,  all  the  other  movements,  flexion  and  pronation  of 
the  arm,  bending  of  the  fingers,  adduction  of  the  thumb, 
etc.,  are  possible.  In  most  cases  there  are  combined  with 
these  a  feeling  of  numbness  in  the  hand  and  anaesthesia  of 
the  dorsal  side  of  the  forearm  and  of  the  hand.  If  the  X. 
ulnaris  is  paralyzed,  the  patient,  though  able  to  hold  with 
the  hand  objects  of  large  size,  is  unable  to  take  hold  of 
small  objects.  The  power  with  which  he  holds  an  object 
between  two  fingers  varies  according  as  he  seizes  it  with  the 
thumb  and  index-finger,  thumb  and  middle-finger,  or  thumb 
and  ring  or  little  finger.  The  last  is  absolutely  impossible, 
while  the  other  movements  are  more  or  less  possible.  If  he 
attempts  to  shut  the  hand,  the  last  two  phalanges  bend  suf- 
ficiently, while  the  first,  especially  those  of  the  ring  and  lit- 
tle finger,  are  unable  to  reach  the  palm  of  the  hand.  If  the 
interossei  are  fully  paralyzed,  the  fingers  separate  from  one 
another  for  several  line^,  when  the  attempt  is  made  to  ex- 
tend them,  and  it  is  absolutely  impossible  to  cause  them  to 
approach  one  another  in  this  position  or  to  separate  them 
more  widely.  If  we  approach  them  forcibly,  the  first  pha- 
langes bend.  On  the  other  hand,  the  movements  of  the 
thumb,  with  the  exception  of  adduction,  also  bending  of  tlie 
first  i)halanx,  opposition  and  adduction  may  be  performed  : 
the  extension  of  the  wrist,  the  bending  of  the  forearm  on 
the  upper  arm,  supination,  an<l  pronation  remain  unhindered. 
The  usual  position  of  the  hand  does  not  diff*er  from  its 
normal  position,  but  its  inner  half  has  lost  its  sensibility, 
and  the  fingers,  especially  the  last  two,  their  normal  sense 
of  touch.  If  the  N.  medianus  is  paralyzed,  the  bending  of 
the  arm  at  the  ell)OW  is  free,  but  that  of  the  wrist  is  prevent- 
ed ;  the  flexion  of  the  second  and  third  phalanges  of  the  ' 
fingers,  and  the  pronation  of  the  hand,  are  impossible.  The 
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thumb,  it  is  true,  can  be  adducfted,  but  not  bent,  nor  brought 
In  opposition ;  the  extension  of  the  wrist  and  of  the  fingers, 
and  the  supination  of  the  arm,  are  not  hindered ;  the  middle 
finger  is  numb,  cold,  and  sensationlese. 

In  paralysis  of  the  N.  cruralis  of  the  lower  extremity, 
the  flexion  of  the  upper  1^,  and  the  extension  of  the  lower 
leg,  are  more  or  less  limited;  the  patient,  since  motion 
forward  is  much  preTonted  in  paralysis  of  the  quadnceps 
mniKile  of  the  thigh,  can  only  lift  the  leg  a  little  from  the 
ground  and  take  but  short  steps :  going  up-stairs  is  difficult, 
and  rising  from  the  sitting  position  is  often  impossible.  If 
the  obturatoriuB  is  also  paralyzed,  besides  the  adduction 
of  the  leg,  the  rotation  of  the  body  and  of  the  thigh  outward 
IS  checked. 

Paralysis  of  the  K  peronseus  presents  the  following 

.  diagnostic  appearances:  the  moTements  of  the  thigh  and 
leg  are  more  or  less  unaffected,  while  those  of  the  foot  are 

very  limited ;  the  patient  in  walking  is  unable  to  support 
himself  on  the  metatarsal  head  of  the  great  toe,  to  turn  tlie 
foot  outward,  or  to  extend  the  toes,  and  he  steps  witli  the 
outer  border  of  the  foot  raised.  The  sensibility  of  tlie  skin 
i^  generally  lef^^^ened  on  the  extcrual  surface  of  tlie  leg  and 
on  tlic  back  of  tlic  f«)ot.  In  paralysis  of  the  X.  tibialis  the 
movenipnts  of  the  tlii^'^li,  with  the  exception  of  the  more  or 
less  (lithf.nlt  rotation  outward,  are  not  interfere*]  with,  but 
the  flexiuu  of  the  leg,  the  lifting  of  both  thiirli  and  leg  back- 
ward, and  the  rutatiuTi  uf  tlie  latter  inward  and  outward,  are 
pre\  r!ited;  the  heel  cannot  be  raised,  nor  can  the  middle 
p.irt  .<f  the  foot  or  the  toe«  be  bent.  The  outer  border  of 
til.'  dorsal  side  of  the  foot  and  the  sole  have  lost  their  sensi- 
bility. 
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THE  DCFORTAyCE  OP  ELEOTSICTIT  IS  THB  DUQK0S18  AND 
PBOGKOSIB  OF  PABALTTIC  AFFBCTIONB. 


As  by  tlie  nise  of  the  etethoeoope  and  the  pleseimeter  the 
diagnosis  of  ptihnonary  and  heart  diseases  has  attained  a 
scientific  certainty,  and  the  therapeutic  processes,  based 
npon  the  physical  examination  of  the  organs  affected,  have 
become  rational,  in  like  manner  the  treatment  of  paralytic 
cases  has  had  a  more  scientific  basis  ever  since  we  have  been 
able,  bj  means  of  that  delicate  re^agent,  the  electric  cnrrent, 
to  examine  the  nerrons  and  muscular  irritability  of  the 
parts  affected,  and  to  measure  their  variation  firom  the  nonnal 
condition.  As,  however,  the  physical  examination  <tf  the 
thoracic  organs,  without  consideration  of  other  indications, 
suffices  in  but  very  few  cases  the  attainment  of  a  sure  diag- 
nosis, and  never  for  the  establishment  of  a  rational  cure,  so, 
too,  the  electric  current  is  only  an  auxiliary,  which,  when 
we  have  fully  considered  all  the  symptoms  peculiar  to  the 
individual,  the  etiological  forces,  etc.,  will  in  many  obscure 
cases  assist  us  to  a  surer  diagnosis ;  in  cases  where  the  symp- 
toms are  seemingly  contradictory  it  will  detennine  our  opin- 
ion, and  in  tho-r  fli.it  are  free  from  doubt  it  will  confirm 
the  judgui«'Tit  :ilii;a«ly  formed;  finally,  in  its  bearing  upon 
the  prognosis  of  j>ccu liar  forms  of  paraly.sis  of  the  greatest 
importance,  it  will  lead  us  to  a  scientific  certainty,  iuar 
Ue  by  no  other  means.  As  proof  of  these  assertions,  beiore 
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I  proceed  to  the  diagnostic  criteria  of  the  seTeral  fonziB  of 
pmljBigy  I  shall  describe  a  few  eases^  in  which,  in  the  ab* 
sence  or  the  nncertainty  of  other  indications^  I  was  enabled, 
sbiplj-  from  the  electric  conditions  of  the  muscles,  to  draw 
np  diagnoses,  the  accuracy  of  which  farther  developments 
established  beyond  a  donbt. 

Case  8.  — Hache,  a  master-ihrrier,  who,  np  to  his  38th 
year,  had  enjoyed  good  health,  experienced,  for  abont  fire 
months,  a  certain  weakness  and  stiffiiess  in  both  hands,  which 
rendered  the  extension  of  them  more  and  more  difficult,  and 
dnring  the  last  three  months  of  this  period  inipo^siblo. 
"Whenever  he  attempted  to  grasp  any  tiling,  or  to  sew,  or 
hold  out  his  hand  to  any  one,  the  three  middle  fingers  closed, 
while  the  thumb  and  little  tiuger  remained  extonded.  The 
eflbrt  to  spread  the  hand,  or  to  separate  the  thuinl*  tVoui  the 
index-finger,  W!i<  I'.jually  vain.  With  the  exceptiun  of  li<rht, 
drag:;in.5  j>ains  in  Kuth  >li<»uMer!>,  no  abnormal  or  i»aititnl 
bensationri  ut"  any  kind  preceiled  the  attack,  nor  could  the 
patient  ascribe  its  gradual  increase  to  any  particular  cause. 
In  the  courne  of  an  examination  made  on  the  12th  of  March, 
1?>54,  I  foniid  that  not  even  a  wry  intense  electric  current, 
directed  uji-.n  the  Mm.  e.\ti'ii-< iro  <IiL'it.  rouim.  of  tbc  lian<], 
was  powertxil  enough  to  extend  the  first  phalanges  of  the 

'  Thia  caae  is  especially  iutcrvsUog,  because  it  ii  the  first  iQ  which  1  di:^ 
covered,  m  •  catiM  of  patalyBiB,  the  li»biltt«l  tise  of  the  anulf  which  oobmo 
pecked  in  iced  {fide  Med.  Central  Zeitong  of  Not.  22,  1S64,  and  Tirchoir*s 
AicUt.,  1857,  p.  2i)9,  et  seq.).  Since  tbc  pubKcotion  of  this  cojie  no  many  in* 
otnDr*  s  of  poi-oniii;;  fi  iirn  ttie  lead  taken  up  in  snuff  have  arisen,  that  in  Kranee, 
H-  li::uui,  I'lusdisi,  anil  otlit-r  (n-nnan  states,  strung  laws  have  hi-vn  passed 
ai^imit  pac  king  tobacco  in  lead.  Without  doubt  vcrj  manj  cases  of  pamlysia 
owe  flitir  origin  to  aioailar  cauflce,  each  as  the  saturation  of  rilic  in  Tincgar  of 
Iced  to  Increase  its  wdght,  the  use  of  while  lead  in  paint  for  the  fiu»  and  In 
the  preparati<m  of  other  cosmetic  nppliancefl,  etc.,  eta  Similar  cauttea,  fre< 
^jnentlj  nmsinin**  n!to«^rth»T  hid  fi  uiu  the  physician,  produce  panily.-*iH,  which, 
in  consequence  of  the  continuanoo  of  the  ii^jurioua  action,  defy  all  the  etforts 
of  medical  skill  Duchemie  menUona  somo  eases  in  which,  by  the  nse  of  irino 
to  which  •  aalt  of  lead  had  been  added,  or  of  beer  which  liad  l>een  led  fhnmgh 
leaden  pipes  ftom  tiie  casks  in  the  t^hroom,  paialyses  Imto  teen  Cftii8e<l 
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liiifjiiTs.  The  elcctro-iuuscular  sensibilitj,  also,  of  the  par- 
alyzed inii-clcB  was  lowered  to  such  a  de;^aee,  that  a  verj 
Btroug  current  was  unlv  ^liirhtly  felt  by  the  patient.  The 
remaining  extensors  (with  the  exception  of  the  extensores 
indie,  propr.  and  the  abductors  of  the  thumb,  of  which  the 
«lectro-muscalar  contractility  and  Bensibility  were  also  more 
or  lesB  impaired),  as  well  as  the  supinatoia,  and  all  the 
flexors  and  pronators  had  in  both  anns  a  perfectly  normal 
electric  conditio!!.  The  case,  therefore,  seemed  to  me  to  be 
one  of  lead-paralysis,  although  neither  firom  the  patient's 
oocnpation  or  mode  of  life,  nor  from  any  antecedent  symp- 
toms of  illness,  oould  a  cause  be  adduced  which  justified  this 
diagnosis. 

After  I  had  applied  electricity  for  the  thirty-Beventh  time 
almost  without  result,  the  patient  went  on  a  journey,  and 
consequently  passed  out  of  my  chai*ge.  I  saw  him  again  ^ 
about  two  months  later,  on  July  9,  1854.  In  addition  to 
the  paralytic  effects  above  described,  there  was  now  a  oon> 
siderable  protuberance  of  the  bones  of  the  wrist  and  of  the 
second,  third,  and  fourth  bones  of  the  metacarpus — a  symp- 
tom which  confirmed  me  more  and  more  in  the  opinion 
previously  conceived..  After  a  fre&h  examination  of  aU  the 
circumstances  which,  in  the  ease  of  my  patient,  oould  pos- 
sibly explain  his  poisoning  by  lead,  I  resorted  to  a  quidita- 
tive  analysis  of  the  tobacco  which  he  had  been  in  the  habit 
of  snuffing  for  many  years,  and  which  he  had  brought  packed 
in  lead.  The  analysis  gave  as  a  result  so  considerable  an 
indication  of  this  metal,  that  a  quantitative  analysis  seemed 
to  me  unnecessary.  After  the  patient  had  given  up  the  habit 
of  snuffing  tobacco,  the  employment,  for  four  weeks,  of  sul- 
phur baths  and  of  saline  purgatives  considerably  reduced  the 
swellings,  particularly  those  of  the  right  hand  ;  as,  however, 
the  paralytic  effects  still  remained  unchanged,  the  electric 
treatiaciit  was  resorted  to,  and  in  forty  sittings  was  carried 
60  fur  that  the  patient  w^as  able,  Xovember  6th,  to  extend 
both  hands,  to  separate  the  liiigers,  to  raise  the  furelinger 


Digitized  by  Google 


CASE  OF  BHSCXATIO  PABALT8IB. 


183 


with  ea.«e  iu  writing,  etc.,  and  conld  new  and  perform  the 
other  details  of  his  ljusiness.  A  perfect  cure  gradually  fol- 
lowed, without  the  further  a}>i»lication  of  electricity,  or  the 
Use  of  otlifT  nirent-.  At  the  t-nd  of  the  ycnr,  ln^wever, 
although  a]]  tht'  u>ual  rii« •vciiients  had  for  a  loiiir  tiiiie  been 
pxwiitol  with  vii^e,  tlic  olrctro-musJcular  c 'iitractilitv  of  the 
niusele>,  I'onnerly  paralyzed,  still  ri'inaiiied  low  ;  it  was  not 
till  Atiiru^t.  l!^r>5,  that  tliey  wore  t'ouiid,  on  examination,  to 
havf  ncovet'cd  thtir  normal  power. 

Tv-K  4. — ^fr.  Z  ,  a  trumpeter,  a  man  of  forty  nine 

year?,  who  hail  always  been  liealthy.  iVll  sick  in  October,  1  ^52, 
of  a  nervous  fe%'er,  from  whicli  In."  did  not  recover  sufficient- 
ly to  undertake  his  former  employment,  till  Februnry.  1^53, 
and  th«  n  lie  made  the  sad  discovery  that,  while  he  wa■^  ahli-, 
thonjfh  with  difficulty,  to  brintr  out  the  liiLdu'r  tone-,  the 
lovvt-T  ones  were  beyond  his  power.  Now,  to  i>rodui  t'  tlie 
latter,  it  is  neeessjiry  to  hold  the  month-j)ic(('  t-.  tlu'  lips 
very  lightly,  will ](.' tor  the  higher  tuiie»  it  is  juv^-ed  d'se ; 
the  patient  wn<;,  therefore,  supp(i-<-<l  to  ]m  ath  oteil  with  a 
local  weRkiie--  of  certain  muscles,  induced  in  part  by  his 
rect  iit  malatly.  in  |»art  by  the  lack  of  exercise,  and  he  was 
accordingly  rccoiiinit'nded  to  a  stimulating  diet,  spiritunu- 
liquors,  and  to  a  n':rular,  but  moderate  prai-tiec  ujH.n  liis 
instrument.  Yet,  notwithstanding  this  treatment.  thoi]<rh 
the  patient  felt  in  otlier  respects  perfectly  well,  Uiiuiy  nu.nths 
passed  vutliuut  the  iea.>t  change  being  iipj>arent  in  the  local 
difticultic-,  aiul  the  i)atient  at  hist,  by  the  advice  of  his  phy- 
sician, applied  to  me,  May  30,  1S53,  for  an  application  of  the 
electric'treatment. 

I  found  him  a  large,  well-built,  rather  muscular  man, 
who  at  each  respiration  expanded  the  thorax  to  its  n«>rmal 
extent.  1 1  is  lung>,  hiryux,  etc.,  presented  no  evidence  of 
disease ;  he  oouUl  move  the  muscles  of  the  face  with  free- 
dom in  every  direction,  and  felt  very  distinctly  the  touch  of 
the  hand  npon  any  part  of  the  face.  Wlien,  however^  I 
pinched  between  my  fingen  the  Blnn  of  cither  cheek,  I 
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thought  I  diBcorered  more  solidity  <>f  ti-^nc  on  the  riffbt 
than  on  the  left  side — a  (lirt't  ii'iK  c,  howevur,  too  iiiiiiii]M<r- 
tant  to  l>e  made  the  basis  ol'  a  (liaL'notsis,  1  mm  famdized 
the  muscles  of  the  face  separutclj,  and  found  that  the  elee- 
tro-mu^icnlar  c.  mt  ractilitv  of  the  ripht  side,  as  compared 
with  the  Ictt.  wa-.  ct>ii.>idL'i*al)ly  lowered;  that,  in  partu  ular, 
the  M.  zygoniaticus  major,  the  M.  depressor  labii  8uperi<  »ri-j, 
the  dei)re>sor  aniruli  oris,  and  even  the  M.  orbicularis  ori.-»uf 
the  right  »*i<le,  cojitracted  with  mucli  less  promptness  and 
energy  than  the  ^anio  muscles  of  tlie  left,  and  that  the  Rensa- 
tion  avssociated  with  the  contraction  of  these  niu^elt:>  was 
much  less  distinct  on  the  right  side ;  a  like  variation,  how- 
ever, between  the  Mm.  masseteres  and  temporales  of  the  two 
cheeks  was  scarcely  perceptible.  I,  accordingly,  diagnosed 
an  exudation  in  the  mnscnlar  substance  and  the  cellular  tissue 
of  the  skin  of  the  cheek,  which  seemed  to  extend  upward  to 
the  lower  rim  of  the  cheek-bone,  downward  to  the  lower  rim 
of  the  inferior  jaw-bone,  and  outward  to  the  proceesus  coro- 
noidena  of  the  latter.  The  electric  current  waa  accordingly 
directed  upon  the  suffering  parts,  and  with  such  effect,  that 
the  patient,  after  thirty  nttings,  was  able,  though  stUl  with 
difficulty,  to  produce  the  deep  tones.  On  subjecting  him 
again,  NoTember  S,  1853,  to  an  examination,  I  found  the 
electro-muscular  contractility  and  sensibility  of  the  ICm. 
zygutnatici,  the  M.  depressor  lab.  snp.,  etc.,  |>erfectly  normal 
on  both  sides* 

Casb  5. — Julius  C  ,  of  Qrfineberg,  a  small,  weakly, 

misshapen,  but  apparently  healthy  boy,  of  twelve  years,  was 
bom  with  a  club-foot  (pes  varus),  for  the  correction  of  which 
defect  the  tendon  of  the  M.  tibialis  ant.  had  been  cut  by 
Dieffenbach  in  the  first  year  of  the  boy^s  life.  Tlie  parents 
were  at  the  same  time  enjoined  to  Bup^tort  the  foot  of  the 
child,  as  soon  aa  it  made  its  first  efforts  to  walk,  with  a 
<»trong,  thick  shoe.  Such  a  phoe  the  child  continued  to 
wear  for  seven  months,  when,  on  occasion  of  a  light  fever, 
lasting  a  fortnight,  it  was  laid  aside,  and  the  child  was 
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allowed  to  run  about  in  elippere.  In  tlie  oonne  of  its  plaj, 
probably  in  consequence  of  some  trivial  injury  to  the  tendon 
of  the  tibialis  ant.,  an  inflamed  condition  of  the  part  was 
brought  on,  manifesting  itself  at  first  by  a  local  swelling, 
and  by  painfulness  to  the  touch  at  the  point  where  the  tendon 
had  been  cut,  and  finally  by  a  disturbed  action,  by  which 
the  right  leg  was  bent  back  against  the  u^'pi  r  part  of  the 
thigb,  while  the  foot  was  abducted  and  extended. 

Every  effort  on  the  part  of  the  patient  to  moTO  the  leg, 
and  every  attempt  of  the  physician  to  give  it  another  posi- 
tion, were  without  success.  When,  hy  leeches,  embrocation 
of  the  ungt  neapolit.,  and  poulticing,  the  inflammatory  ef- 
fects had  been  subdued,  all  spontaneous  movement  still 
remained  impossible — the  leg  retaining  the  ixisition  al- 
ready described.  On  every  attempt  at  locomotion  the  j>oint 
of  the  foot  scarcely  touclied  t]>e  ground,  and  the  physicians 
were  fni-t rated  in  their  repeated  efforts  to  bring  the  leg  to 
its  noniiul  pos^ition.  In  tlie  course  of  a  period  of  inactivity 
lasting  seven  luuatlis.  dnrinir  wliieli  time  the  patient  either 
was  moved  about  in  a  lian<l-raiTiagc  or  liuiptid  aiuund  on 
the  left  leg,  the  nutrition  of  the  right  leg,  especially  of  the 
lower  part  of  the  tliigh,  l)ecame  deficient,  tlie  nuiiicles  grew 
thin  and  --lirivelU'd,  and  the  extremity  cold.  Wlien  Geh.  R. 
Langenbcck  witnessed  the  condition  of  the  cliild,  he  sent 
him  to  me.  April  27,  1857,  to  ascertain  the  electric  gtate  of 
the  ]»aralv/.e(l  muscles.  The  sensibility  of  the  allected  parts 
wan  undisturbed.  All  the  muscles  of  the  lower  }>art  ot'tlie 
tiu'jh  and  of  the  tbot  reacte<l  very  well,  when  subjected  to  a 
weak  current,  an<l  only  when  tlie  X.  pcronajus,  the  M.  ex- 
tensor digitornm  comm.,  and  the  til>iall5  ant.  were  irri- 
tated at  the  spot  formerly  painful,  wa^  any  pain  experienced. 
Having  thus  become  convinced  that  the  cn?t'  wiis  one  of 
traumatic  paralysis  in  its  lio'htost  form,  I  irritated  the  ex- 
tensor digit,  comm.  again,  at  tirst  with  a  weak  current, 
which,  however,  I  progressively  strongthened  to  such  a  de- 
gree, by  gradually  pushing  in  the  bundle  of  wires,  that  in  con- 
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sequence  of  a  powerful  flexion  of  the  foot  botli  it  and  the 
whole  leg  resumed  their  normal  position,  and  the  boy  was 
able,  though  at  first  slowly  and  timidly,  to  walk  about.  In 
the  two  ensuing  weeks  which  the  patient  spent  in  Berlin, 
under  the  application  of  an  intermittent  current,  the  pain- 
ful sensations,  which  extended  along  the  tendon  of  the  tibia- 
lis ant.,  and  had  their  seat  especially  in  the  os  naviculare, 
wholly  disappeared ;  the  muscles  resumed  their  full  size,  the 
temperature  of  the  leg  became  normal,  and  the  boy  could 
walk  great  distances  without  difficulty. 

Case  6. — M.  L  ,  the  son  of  a  physician,  of  Flensburg, 

a  hearty,  corpulent  boy,  who  had  already  pjussed  through  two 
attacks  of  pseudo-croup,  fell  sick  in  J anuary,  18G5,  when  he 
was  one  year  and  eight  months  old,  in  the  following  man- 
ner: On  the  very  day  on  which  his  nurse  was  taken  ill 
with  diphtheria,  he  became  fretful,  had  a  hot  head  and  a 
coated  tongue,  and  threw  up  the  food  he  had  eaten.  An 
inspection  of  his  tliroat  gave  the  following  results :  white 
exudations,  about  as  large  tis  the  head  of  a  pin,  on  the  left 
tonsil,  both  tonsils  inflamed  an<l  somewhat  swollen.  On  the 
following  day  the  exudations  had  disappeared  ;  his  ill-feel- 
ings, however,  continued  eiglit  days  longer.  About  four 
weeks  later  his  father  remarked  that  his  child,  who  had 
hitherto  been  very  nimble  on  his  legs,  hud  become  uncer- 
tain in  Ids  steps,  complained  of  pains  in  his  legs,  and  fre- 
quently grasped  both  hii>s  with  his  hands — sj'mptoms  which 
usually  passed  away  in  the  course  of  tlie  afternoon.  Eight 
days  later,  he  was  unable  to  walk  with  safety,  and  frequent- 
ly fell  or  sank  on  his  knees,  when  he  wanted  to  stand,  while 
in  his  general  health  he  remained  perfectly  well,  and  in  par- 
ticular showed  no  trace  of  anv  inflammation  of  the  brain. 
By  the  end  of  February,  the  lower  extremities  were  entirely 
paralyzed ;  they  were  incapable  of  the  least  active  motion, 
and  became  ice-cold ;  their  sensibility  and  susceptibility  to 
reflex  irritation  were  wholly  gone;  the  bladder  and  the  rec- 
tum were  also  in  a  state  of  paralysis.    Neither  paralysis 
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of  the  soft  palate  nor  disturbance  of  the  accommodation  of 
the  eyes  enBned.  This  condition  lasted  till  June,  when  slight 
traces  of  motive  power  in  the  ui'pei  paxt  of  the  tbi't^^li,  which 
had  not  become  atrophied,  begiin  to  be  perceptible.  In 
September,  he  was  able  to  stand  for  a  short  time  on  a  chair; 
soon  after  he  could  raise  himself  upright  hy  taking  hold  of 
some  firm  object.  From  this  time  on,  the  temperature  of  the 
leg  increased.  In  March,  186G,  when  led  by  the  hand,  he 
could  walk  a  few  ^tL'pt5  slowly,  and  the  paralysis  of  tlie  blad- 
der and  rectum  wa.-,  passing  off. 

It  Wii»  ua  April  13,  IS(»0,  that  I  saw  the  patient  for  the 
first  time.  He  was  now  an  extraordinarily  corpulent  little 
fell«'W  of  three  years.  The  muscular  devclnpnunt  of  the  leg 
had  outlered  vcrv  little,  and  wa^  provitltMl  with  a  thick  cush- 
ion of  fat;  the  adducturca  and  gjiBtrocucmii  <»f  both  legs 
were  much  contracted;  their  temperature  was  uuw  normal, 
and  rellex  irritability  was  exhibite«l.  Tlie  question  now 
prtseiir<'<l  itM'If  for  our  decision,  whether  the  caisC  was  one 
of  what  is  called  illi>htlieritic*  ]>aralysis,  or  of  paralvrsis  from 
otlier  causes.  The  electro-muscular  c<jntractility  iu  the 
quadriceps  feraoris,  as  well  as  in  all  the  inferior  femoral 
muscles  of  the  pcroiueus  of  both  legs,  was  so  much  re- 
duced that,  in  view  of  the  previous  course  of  the  disease,  and 
of  the  fact  that,  in  the  outset  of  the  paralysis,  the  electro- 
muscular  contractility  was  raised  to  its  full  power,  and  that 
this  force  is  never  extiugui-hei]  by  a  diphtheritic  paralysis, 
we  were  compelled  to  found  the  diagnosis  upon  an  exuda* 
tioQ  in  the  spinal  canal,  occasioned  by  a  chronic  inflamma- 
tion of  the  pia  mater.  The  further  course  of  the  disease 
confirmed  this  diagnosis.  When,  in  May,  1867, 1  saw  the 
boy  again,  he  was  able,  without  external  support,  to  walk 
about  the  room  ;  but,  in  consecpience  of  the  imperfect  restora- 
tion of  the  functional  power  of  the  inferior  femoral  extensor, 
in  conjunction  with  the  existing  paralysis  of  the  sural  mus- 
cles, the  upper  part  of  the  body  was  bent  backward,  and  the 
patient  nsnallj  stepped  only  on  the  toes.  Li  all  the  muscles 
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that  were  titlierwi-jp  broni^ht  into  1>1hv,  the  reactioyi  ajxf^in-st 
the  electric  <-uiTeiit  ;4Tndnnl1y  improved,  so  that  attor 

the  tenut'>niy  nt'  the  tendoii-acliillcs,  wliicli  ii  probably  ne- 
oesbary^  a  perlbct  cui'e  may  be  auticipated. 


Haviiig  become  oonvinced  of  the  importaiioe  of  eleetriex> 
tj  in  the  diagnodfl  and  prognoeU  of  paralytic  dieeases  in 
generalyWenow  proceed  to  the  consideration  of  epecial  fomiB 
of  paralysis,  in  order  that,  by  observation  of  the  varying  rela^ 
tionsof  paralyzed  muscles  and  nerves  toward  the  electric  cur- 
rent,  we  may  arrive  at  diagnostic  and  prognostic  criteria.  We 
shall  meet,  after  having  conquered  the  technical  difficulties  of 
snch  an  inquiry,  many  other  facts,  the  carefbl  consideration 
of  which  can  alone  save  us  from  gross  errors.  Thns,  for  ex- 
ample, the  condition  of  a  muscle  subjected  to  local  &radiza- 
tion  is  the  product  of  two  factors :  the  motory  excitability 
of  the  intra-muscular  nerve-fibres  and  that  of  the  muFcIe- 
fibres.'  A  feeble  contraction  under  local  niuricular  excit&> 
ment  may,  therefore,  indicate  either  a  diminished  irritability 
of  the  nerve-tibres,  in  connection  witli  a  normal  condition 
of  the  muscle-fibres ;  or  a  diminished  irritability  of  the  niuA- 
cle-fibres,  in  connei*tion  with  a  normal  condition  of  the 
nerve-fibres ;  or,  tinally,  the  product  of  the  diminished  iiri- 
f  sihility  of  both  the  muscle  and  nerve  fibres.  Thus  we  are 
obliEred  to  ]»roeeed  to  farther  examinationr».  If  a  muscle,  ex- 
cited by  the  force  of  the  will  or  hv  the  electric  irritation  of 
the  nerve,  which  ramifies  throu«:;h  it,  contracts  in  a  nonnal 
manner,  it  cannot  be  essentially  diseased,  and,  if  the  ex- 
pected reaction  is  wanting,  the  abnormal  efiect  is  connected 
with  a  diseased  condition  of  the  intra -muscular  nerve- 

>  The  independent  trritobf Uty  of  the  oraf  el«>fibre«  Im*  been  prored  not  0DI7 

bjBerDH  'I  >n1  K«>lliker'j)  <>xporimt'ni''  in  poisoning  with  oamin*,  but  ftllO  by 

the  ont  inii'^l  <  ofit  nu'tion  of  a  niU!*cl'',  while  Hu^ii'-'^t*^'  n  rnn«t«nt  ourr*!nt— 
•  fact  Umi  ubei  t  vcd  bf  W'uudt — fts  well  fts  hj  the  peculiar  condition  of  a  mu* 
cle  in  electro  to  nud. 
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fibres.'  In  paralTBes  of  long  standing,  the  affected  mnBcIes, 
nerves,  and  central  parts  develop  seoondaij  cbanges,  which 
exert  an  influence  upon  the  electric  condition,  and  render 
the  diagnosis  difficult.  Finallj,  peripheric  and  central  pa- 
ralyses may  occur  at  one  and  tlxe  same  time  in  the  same  in- 
dividual, springing  either  from  one  and  the  same  CAUse — as 
when  a  turner,  proceeding  from  the  cortical  substance  of  the 
brain,  and  gradually  increasing  in  size,  compresses  special 
nerves  at  the  base  of  the  cranium — or  from  various  causes, 
as  is  shown  by  the  peripheric  paralysis  frequently  occurring 
with  those  who  are  hysterically  affected. 

On  the  other  hand,  an  examination  by  electricity  not 
only  fronishes  us  the  means  of  distinguishing  the  various 
paralyses  that  proceed  from  the  brain,  the-  spinal  marrow, 
the  sympathetic,  the  nerves,  or  the  muscles,  but  it  also 
opens  to  us  still  wider  views  with  reference,  in  the  first 
place,  to  the  special  seat  of  these  varieties,  whether,  for  ex- 
ample, in  a  nervous  plexus,  a  nervous  trunk,  a  whole  muscle, 
or  any  part  of  these,  etc.  If,  in  the  case  of  a  peripheric 
ncsfvous  paralysis,  on  application  of  the  spinal  marrow-plexus 
current,  u  normal  reaction  ensues,  while  such  reaction  fails 
on  application  of  the  spinal  marrow-nei  ve  current,  we  thus 
find  that  the  chief  diliieulty  resides  iu  tlie  conducting  power 
of  the  nervous  trunk.  If  in  a  case  of  muscular  |»aralv>i<^ 
the  anterior  portion  of  the  deltoideus  reacts  l»:i(llv,  while 
the  middle  and  posterior  portions  contract  according  to 
the  degree  of  excitement,  we  then  assign  the  seat  of  the 
disease  to  tlie  clavicidar  portion  of  the  N.  thnrac.  ant. 
Similar  coin  hijiion*  can  he  reached  in  the  case  of  jnue-thesia. 
If,  tV»r  exauiple,  in  an  aiuTpj^thesia  of  the  skin,  ail'ectiug  all 
tiie  branches  of  a  nerve,  tlie  normal  sensation  is  felt  along 
X\m  remotest  raniifieatioub  of  the  excited  nerve,  we  then  know 
♦hat  the  brain,  the  spinal  marrow,  and  the  nt  rvou-  trunk, 
are  all  intact,  and  that  the  suffering  arises  irom  an  excessive 

*  Vidi  It  B«nfldikt  on  the  method  of  die  eleotrl«  •xamlnntlon  of  the  ntrwvut 
9pUmt  AUgem.  Wiener  M«<Uc  Zdtong,  1868. 
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excitability  of  the  extremities  of  tlie  nerves.  A  like  infor- 
race  of  peripheric  disorder  is  penniBsible  when,  in  the  case 
of  the  complete  anaesthesia  of  a  nervous;  extremity,  the  ner- 
▼oub  plexns  or  posterior  nervous  roots  show  a  normal  reac- 
tion ;  the  alisence,  however,  of  such  reaction  is  not  a  sure 
proof  of,  on  the  other  hand,  a  more  central  disorder,  for  in 
the  latter  case  either  excessive  irritability,  or  intermpted 
commnnication,  or  some  cerebral  derangement,  may  occasion 
the  anaesthesia. 

An  examination  by  electricity  informs  ns,  in  the  second 
place,  concerning  the  origin  of  the  malady.  It  enables  us, 
for  example,  to  distinguish  between  a  paralysis  of  the  ex- 
tensors, caused  by  the  poisonous  action  of  lead,  and  a  paraly- 
sis of  the  N.  radialis  arising  from  rheumatic  cause-. 

In  the  third  place,  tliis  mode  of  examination  furnishes  ua 
insiffhts  concernini:!;  the  dej^ree  of  nutritive  disturbance  in 
the  nerve  or  muscle  atfccted.  It  has  been  long  known  that 
the  degree  in  which  a  nm=c1e  i-^  disordt-nMl  may  lie  meas- 
ured bv  the  «lc«j:rce  to  which  its  electro-niur-ciilar  contructili- 
ty  is  redueed,  ns  ^^liown  hy  the  induction  current,  nnd  thnt 
results  of  great  importance  in  prognosis  mav  l>e  tliu- reached. 
Benedikt  and  Br<^nner  have,  however,  ascertained,  by  the 
a]>plieation  of  tin-  (•■'ustant  current,  tliat  the  opening  or  clos- 
ing of  tlir  eircuit  lead?^  to  no  1e-;s  inijiortant  result^i. 

Bjenncr  lias  vwn  '  di-awn  u]>  a  delinite  scale,  acc< >r(lini]^ 
to  wliicli,  in  iM  in*opat!iic  or  myopathic  paralysis,  a  muscle 
Icfescs  its  phy>iulogicHl  power  of  reaction. 

1st  stML"' :  iTifluencc  of  tiie  will  checked,  but  reaction 
under  tlie  iiiiluction  and  constant  currents.  2d  stage:  Ef- 
fect of  the  induction  cuiTent  lowered  or  raised  ;  effect  of  the 
constant  current  exhibited,  often  to  a  high  degree.  3d 
stage:  No  ellect  produced  except  by  the  opening  of  the 
ascending  constant  current.  4tli  stage:  Xo  effect  except 
bv  the  use  of  the  metallic  cun'ent-changer.  5th  stage:  Re- 
curreuce  of  the  convulsive  state.    0th  stage:  Disconnected 
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coimiliiive  effects  by  reflex  action,  and  throngh  the  irritation 
of  the  nerves  of  the  skin,  by  means  of  the  secondary  induc- 
tion cun-ent.  Tth  stagu :  "No  degree  uf  irritation  jmiduees 
reaction  in  the  nerve,  the  function  of  the  muscle  its  impaired 

or  (ie-t roved. 

J>iciiii».'r  adds  that  the  muscle,  as  the  malady  increases, 
des<:'pnds  to  a  lower  and  luwer  stage,  often  omitting  inter- 
mediate ones,  while,  on  the  other  hand,  as  it  gradually  im- 
pru\  e-J,  it  rises  from  the  lower  numbers  of  the  scale  to  the 
higher;  and  that,  moreover,  only  in  the  seventh  >tai;e,  in 
consideration  of  the  orca^iioTinl  return  of  the  execntivf  jiower 
of  a  mii-iflp.  are  tlic  conditions  unfavorable  for  a  progn"-!^. 
The-e  interr^tinir  ol>scrvation-.  of  s]>ecifil  iniportanco  in  tlieir 
beaHTi;^  u|»<»n  ]iro:^iiosis,  nei  'l  the  eorroboration  of  additional 
and  caret  ully-managed  ex]ieriments. 

Ilistorically,  Marshall  Hall  was  the  tirst  to  direct  the 
attention  of  the  physician  to  the  value  of  galvanism  in 
the  diagnosis  of  paralytic  conditions.'  lie  asserted  that  the 
degree  of  nervous  irritability  could  be  made  serviceable  as  a 
diagnoalic  means  of  distinguishing  spinal  and  cerebral  pa- 
ralysis, since  in  the  former  the  muscular  irritability  dimin- 
ishes, and  in  th*  "ue  degree  the  muscular  contractions  at- 
tendant upon  electric  excitement  become  weaker,  or  alto- 
gether cease;  while  in  cerebral  j-aralysis  the  muscular 
irritability  actually  increases,  and  for  the  reason  that  the 
will  is  not  then  able  to  exert  its  influence.  But  Marshall 
Hall,  as  Althaus'  justly  observes,  understood  by  *'  cerebral 
paralysis"  a  paralysis  of  the  motor  power  of  the  will,  by 
which  the  muscles  are  deprived  of  the  influence  of  the  brain, 
a  paralysis  which,  according  to  him,  arises  from  disease  of 
the  brain,  or  from  diseases  of  the  dorsal  region  of  the  spinal 
column ;  by  "  spinal  paralysis,"  on  the  other  hand,  he  meant, 
not  a  paralysis  occasioned  .by  some  affection  of  tlie  spinal 

*  On  the  Co&ditioQ  ot'  the  MuHcular  IrriUbility  in  Paralftio  Mubcles  ;  Med.' 
CUr.  TVaMadtom,  Series  IL»  toL  Iv. 

*  ft,  p.  IW. 
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marrow,  but  one  in  which  the  muscles  are  deprived  of  the 
influence  of  this  organ,  such  as,  for  example,  occurs  when  a 
motor  nerve  is  divided. 

These  terms,  which  Dr.  Ilall  thus  employed  in  a  sense 
quite  different  from  that  to  wliich  they  have  been  hitherto 
applied,  have  led  many  writers,  and  in  particular  those  of  the 
Continent,  to  frequent  misapprehension  of  his  positions. 

n.  CEREBRAL  PAR^VLYSIS. 

By  cerebral  paralyses,  in  the  wider  sense  of  the  tenn,  are 
understood  those  which  are  occfisioned  by  derangements 
within  the  cavity  of  the  skull.  Romberg  has  the  great 
merit  of  having  brought  into  prominence,  in  his  standard 
text-book,  "  On  the  Diseases  of  the  Nerves,"  the  important 
diagnostic  and  prognostic  distinction  between  paralyse:* 
which  atfect  the  nervous  filaments  that  proceed  from  the 
brain  and  those  which  atfect  the  motorv  filaments  that  have 
their  course  within  the  brain,  since  the  filaments  that  pro- 
ceed from  the  brain  constitute  simply  the  first  station  of  the 
peripheric  path ;  and  consequently  the  paralyses  which  affect 
them  should  be  called  peripheric,  while  only  those  should 
be  designated,  in  the  stricter  sense,  cerebral,  which  attack 
the  nerves  in  their  course  within  the  brain  itself. 

The  exciting  causes  of  peripheric  paralyses  of  the  cere- 
bral nerves  are  of  the  most  comprehensive  character :  col- 
lections of  a  dyscrasic  nature  uj)on  the  periosteum,  or  the 
bones  at  the  base  of  the  cerebrum ;  secondary  growths,  tuber- 
cles, aneurismatic  formations  at  the  base  of  the  brain  and 
skull,  etc.  But  paralyses,  in  the  stricter  sense  cerebral,  are 
occasioned  by  the  emission  of  blood  or  frequent  inflammations 
in  the  sul)stance  of  the  brain,  or  by  intumescences  of  a  can- 
cerous or  tul>erculous  nature,  or  by  atrophy  or  h^'perajmia 
of  the  brain.  Romberg '  has  als»)  drawn  attention  to  similar 
oases,  in  which  diseases  of  the  brain  have  injured  the  nerves 

>  L.  c,  p.  807,  d  $fq. 


Digitized  by 


TODd's  OBoEJiVATiuNb. 


193 


at  tlieir  point  of  origin  from  tbe  spinal  murow  and  the  brain ; 

and  have  consequently,  witliont  tlie  addition  of  any  cerebral 
affection,  pro<]uce<l  j)erii)liLTic  paralyses— cascB,  the  diagnosis 
of  whi(;h,  while  always  extremely  dithcult,  sometimes  cannot, 
even  with  tlic  nio>t  careful  8urve\"  of  all  the  symptoms,  be 
made  certain,  nnle>.*,  perhaps,  the  electric  current,  hy  nicely 
discriiiiiuutiii::  the  musclet*,  whose  electric  condition  in  im- 
paired, from  those  which,  th(>iiu:h  paralyzed,  remain  in  tluB 
respect  j)crfectiy  .-uiiixl.  i>rn\  i(lt^  the  means.  But  in  this 
place  we  are  only  c(»ncenu'<l  with  paralyses  in  the  stricter 
sense  cerelmd.  In  p;iraly-(>  (»t'  this  kind,  Marshall  llall 
affirmed,  as  alrea<lv  iiicjitioncl,  that  tlic  irritahilitv  of  the 
paralyzed  miwole-;,  in  (•(•iii|iari>*»n  with  the  hcahhy  ones,  is 
ai'tiially  iiicrea.^ud,  a  conclusion  to  which  he  was  bmiiLdit 
wliile  '•( Mi'liictinrr  th?  electric  cnn-ei it  to  the  paralyzed  mcin- 
l)ers,  in  a  series  ut"  cases,  tlinuigh  two  ha-iu-  <>}'  water. 
Pereira,  Copeland,  and,  in  particular,  To<ld,'  ha\  e  disproved 
tlie  niiiver-al  validitv  of  this  assertion,  fur  in  manv  kinds  of 
cerebral  |)aralyses  they  found  t]ie  irritability  of  the  para- 
lyzed muscle*  not  only  not  hei«;htened,  but  even  reduced. 
Todd,  atler  oarel'ul  obseryatioiis,  was  led  to  the  following 
results : 

1.  In  those  cases  in  which  the  paralyzed  muscles,  when 
subjected  to  the  electric  excitement,  exhibit  stronger  convul- 
sions than  the  homonymous  muscles  of  the  unparalyzed 
inenibers,  a  certain  degree  <  »f  contraction  was  apparent,  corre- 
sponding in  degree  to  the  violence  of  the  convulsion.  There 
was  thus  in  these  cases,  besides  the  paralysis,  an  irritable 
c«»ndition  of  the  cerel>ral  matter,  such  as  is  found  in  apo- 
]>lexies  where  the  brain  i-  otherwise  healthy,  in  tuberctuar 
formation,  t>ut  especially  in  traumatic  injuries  accompanied 
with  meningitis  and  meningeal  apoplexy. 

2.  In  those  cases  in  which  the  dor^tnc  excitement  <k> 
casioiied  no  convulsions,  or  but  blight  ones,  the  muscled 
were  ordinarily  weak,  and  in  a  condition  of  atrophy ;  the 

*  OiidMU  Leetniw  on  Fmlj^  London,  1856. 
18 
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temperature  and  aseiinilative  power  of  the  affected  parts 

were  (le}>re8sed ;  and  the  paralysis  was  attended  with  a 
ritrnctnral  niodification  of  the  cerebral  snbptanoe,  which  arose 
oitlior  irra<liially,  with  an  atlicroniatous  detL'ri<»ration  of  the 
arterial  nieiiiltraiK^,  or  i^uddenly,  in  cases  where  obstructions 
had  <»ccurred  in  the  arteries. 

3.  In  cases  in  which  an  ajioplectic  paralysis  had  at- 
tacked men  who  were  not  far  advanced  in  years,  and  had 
alway-  |M»sses>e(l  L'"*»d  liealth,  the  paralysis  bein«;  comjdete, 
no  diiference  was  jterc-eived  as  regards  irritability  between 
the  paralyzed  and  healthy  muscles. 

1  «.'  * 

In  <)pj)osition  to  tlic  position  of  Hall,  Dnchenne  claimed 
that  in  cerebral  paralyses  the  elcctro-niu>cular  contractility 
and  sensi])ility  of  the  paralyzed  muscles  remained  perfectly 
normal,  exhibitinu:  no  variations  more  important  than  are 
frequently  found  between  the  corresjxmdinLr  museles  of  the 
two  Bides  of  the  body  when  in  a  normal  condition.  I  can, 
on  the  whole,  assent  to  this  proj»o>ition  of  Dnchenne,  so  far, 
that  is,  as  it  atfects  cases  that  have  recently  occurred,  and 
those  paralyses  which,  as  their  eHects  show,  proceed  from 
the  substance  of  the  brain  itself.  The  apparently  violent 
movements,  which  in  particular  cases  follow  upon  electric 
excitement,  are,  for  the  most  part,  reflex  movements,  Avhieh 
not  only  occur  in  experiments  conducted  like  Marshall 
Hallos,  but  also  when  we  direct  upon  the  muscle  under 
examination  a  sadden,  intense  current.  These  movements, 
however,  are  not  perceived  when  we  gradually  increase  the 
force  of  a  current  which  in  the  outset  was  gentle  and 
steady. 

Case  7. — Mrs.  11  ,  nineteen  and  a  half  years  old,  pre- 
viously healthy,  having  been  married  three  years,  was  sud- 
denly attacked,  in  consequence  of  a  change  of  residence, 
eight  weeks  after  her  second  confinement,  with  a  fit  of  apo- 
plexy, and  sank  into  nnconscionsness.  After  remaining 
three  days  in  this  condition,  she  was  fomid  paralyzed  in  her 
left  arm  and  left  1^;  her  speech  was  difficult;  the  saliva 
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flowed  from  lier  tnonth,  which  was  drawn  to  the  left,  and 
she  oonld  not  see  with  the  left  ejei  In  February  of  the 
following  year,  she  began  to  raise  the  arm  at  the  shoulder, 
and  to  make'the  first  attempts  to  walk. 

On  my  first  visit,  April  11, 1857,  she  could,  by  dragging 
her  leg,  go  np  and  down  the  room ;  the  arm  was  somewhat 
emaciated,  and  its  temperature  lowered ;  she  could  raise  the 
npp^  part  to  an  angle  of  75  degrees,  but  she  could,  not 
stretch  out  lier  band,  tlie  fingers  of  which  were  convulsively 
closed  ;  the  faculty  of  vision  had  returned,  yet  the  traces  of 
facial  paralysLi  were  still  very  apparent.  In  other  re»^j>ects, 
the  patient  presented  (probiibly  in  consequence  of  the  long 
continuance  of  an  antiphlogistic  treatment,  and  of  too  low  a 
diet)  all  the  sviri|itonisof  impoverished  blood  :  a  small  puUe, 
pale  face,  attacks  of  dizziness,  vomiting  of  food,  etc.  The 
electro-muscular  contractility  and  sensibility  of  all  the  ]  ir- 
alyzed  muscles,  even  the  extensors  of  the  fingers,  remained 
imimpaired. 

Case  S.— Louisa  Kitzerom,  aln  altliy  child  up  to  her  fifth 
year,  after  having  for  several  weeks  showed  signs  of  some 
extraordinar)'  disturbance  of  her  system,  such  as  crying  and 
screaming,  unsteady  movements  of  the  arms  and  legs,  con* 
vulsive  movements  of  the  tongue,  etc.,  was  seized,  on 
2s  ew- Year's  morning,  1S40,  after  a  night  disturbed  by  fever 
and  dreams,  with  a  paralysis  of  the  right  side,  affecting  not 
only  the  right  arm  and  leg,  but  even  the  right  X.  facialis. 
Upon  the  repeated  employment  of  leeches,  cupping-glasscts, 
and  other  antijihlogistic  agents,  the  child  became  more 
quiet,  and  the  facial  paralysis*  pas>ed  away  ;  but  the  signs  of 
a  generally  disturlx  il  condition  still  lasted,  and  it  wa;i  half 
a  ypfir  before  she  mu'lc  the  fir-t  attempts  to  walk  or  could 
use  her  arm  a  little.  M  in  n  I  lir-t  saw  the  patient,  February 
16,  I'^^.'T,  eiirht  vears  after  ihv  :ittjH'k.  ■•he  w;i«  n?»]p.  timu'jh 
with  nmrli  effort,  to  walk  considf ral -li-  di-taiici'- :  -lie  u-t-d 
the  ri;_'lit  arm  (•< •mpurntively  little,  !ilt]i- 'iigh,  even  without 
aid,  &he  could  perform  with  it  all  the  ordinary  movements. 


Digitized  by  Google 


190 


CASE  OF  CEREBRAL  PARALYSIS. 


Not  the  slightest  difference  was  perceptible  between  the 
right  and  left  sides  of  the  face  j  but  the  right  arm  and  the 
right  leg  were  shortened  one  inch,  and  the  right  foot  about 
a  quarter  of  an  inch.  The  bones  of  the  affected  parts  had 
not  suffered  in  their  transverse  measurement,  nor,  thouirh 
particular  muscles  were  but  little  developed,  was  there  any 
atroi»hy  of  the  parts  affected.  The  paralyzed  extremities 
were  a  bluish  red,  and  felt  cold  to  the  touch,  but  in  the  elec- 
tric condition  of  their  muscles  they  showed  no  variation. 
The  mental  faculties  of  the  patient  had  not  suffered  in  any 
respect. 

On  the  other  hand,  in  cases  of  cerebral  paralysis  of  longer 
duration,  Duchenne's  proposition  is  subject  to  many  excep- 
tions. Thus  cerebral  paralyses  sometimes  occur  whic^  are 
peculiarly  characterized  by  the  sudden  and  great  changes 
in  the  electric  reaction  of  the  part-  affected  ;  a  reaction,  in 
the  outset,  abnormally  strong,  will  sink  rapidly  below  the 
normal  degree,  or  one  which  began  feebly  will  quickly  rise 
above  the  level.  Ca^es  of  this  kind  are  owing,  for  the  most 
part,  to  intumescences  in  the  cerebrum,  which  cause  a  pa- 
thological irritation  of  particular  nerves.  Benedikt '  pul)- 
lishes  the  following  case,  which  is  appropriate  here,  and  is 
of  interest,  on  account  of  the  annexed  report  of  a  dissec- 
tion : 

"  Josefa  Miiller,  a  woman  of  the  laboring  class,  aged 
forty  years,  having  been  operated  upon  in  August,  1S63, 
for  a  cancer  of  the  breast,  experienced  in  December,  when 
convalescent,  a  pain  in  the  head,  cramps  of  the  right  lower 
extremities,  tremblings  of  both  the  upper  ones,  strabismus, 
fre(|uent  dizziness,  and  vomiting,  on  wlueh  account  she  was 
removed,  at  the  end  of  the  year  1S04,  to  the  clinic  of 
Oppolzer. 

"  The  patient  complained  continually  of  pain  in  the  occi- 
put ;  her  mental  powers,  with  the  exception  of  her  memory 
for  recent  events,  harl  not  suffered ;  her  speech  was  slow  and 

'  HedicinUch>Chirurg.  RondschAU,  1804;  Vienna. 
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difficult,  bat  her  faculty  of  Tiaioii  was  nmmpaired.  She 
had  cramps  in  the  feet  daily,  continuous  but  slight  trem> 
blings  of  the  hand ;  the  action  of  her  right  leg  was  constrained ; 
the  extension  of  Ihe  knee-joint  only  partially  poBsible;  the 
moyement  of  the  ankle  and  the  toes  impoesible ;  passive  move- 
ments  difficnlt ;  the  left  extremities  were  not  affected.  The 
paral}  t  ic  sy  i aptoms  underwent  frequent  ehange^^ ;  Bometimes 
one,  sometimes  another  ophthalmic  muscle  lost  its  power ; 
sometimes  the  tongue  was  turned  to  the  left ;  at  times,  slight 
numbness  glided  along  the  facial  nerve;  a  similar  alternation 
of  paralysiB  and  numbness,  with  normal  motory  power,  af- 
fected the  organs  of  speech  and  deglutition,  and  the  right  u])per 
and  lower  extremities.  On  the  17th  of  February,  amblyopia 
appeared ;  after  that,  in  consequence  of  the  increasing  fre- 
quency and  violence  of  the  paroxysms  of  tremor,  the  patient 
lo^t  c»>ii>t  iou.siies.s ;  and  on  the  29th  of  February,  dysentLTy, 
whif'li  then  y>revaile(l,  ]>ut  an  end  to  her  ^iuffering^^. 

All  electric  exainiiiatioii  hy  lueaiiHi  of  tlie  induced  cnr- 
rent,  tnM[Ueiitly  a]iitlie<l  Id  the  iiiiiscler-  of  the  j>;ir;ilyzed 
extreinitie!?,  showed  tliat  eitlier  the  eleetro-iiiu-cidar  con- 
tractility wa->  rediice<l  and  rose  quii-kly  ahuve  tht:  iinniial 
heicrht,  and,  <»n  continued  faradization,  soon  fell  again,  or 
that  it  was  normal  and  quickly  (twice  in  about  ten  minutes) 
lell. 

On  dissection,  a  cancerous  tunior,  the  size  of  a  walnut, 
was  found  in  the  left  hcitiisphere  ;  the  lett  corpus  ^t^iatuln 
and  optic  tlialaiiius  were  congc-ted  slightly,  and  the  riglit 
j)ortion  <»f  the  {»nn>  van»lii  and  the  right  lobe  of  the  cerebel- 
lum were  in  a  condition  of  atrophy. 

In  paralyses  of  long  standing  of  the  kind  in  (juestion,  ana- 
tomical changes  in  the  connective  tis-^iie  and  in  the  ners'cs  and 
central  parts  fre<iuently  occur,  which  also  di-turh  the  results 
of  an  electric  exaiuinatitni.  Thus,  for  cxanijde,  in  old  cases  of 
npo|>lexy  a  destruction  of  the  connective  ti-sue  of  the  paral- 
yzed parts  is  produced,  in  consequence  of  which  the  resist- 
ance to  the  passage  of  the  electric  current  is  much  diminish- 
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ed ;  it  is,  therefore,  nece:>sary  to  direct  a  relatively  strongei 
current  upon  the  muscle  of  the  paralyzed  than  upon  the  cor- 
responding one  of  the  unparalyzed  side ;  tlie  fonner,  conse- 
quently, will  contract  ^^^tll  corre:ipondingly  greater  energy 
than  the  latter,  and  the  sen>ation  which  accompanies  the  con- 
traction will  he  felt  with  the  more  acutene^is.  On  the  other 
hand,  a  thick,  hard  epidermis,  or  an  increase  in  the  quantity 
of  the  connective  tissue,  arising  from  exudation,  may  consider- 
ably augment  the  resistance.  Of  this  character  is  the  case  of 
a  gardener,  who,  having  had  his  leg  paralyzed  by  a  fit  of 
apoplexy,  cau>ed  it  to  be  scourged  with  nettles  one  or  two 
hours  daily,  during  a  period  of  two  years,  the  result  of  which 
was  that,  in  addition  to  the  induration  of  the  epidermis,  an 
increase  in  the  thickness  of  the  connective  tissue  occurred  to 
the  extent  of  at  least  half  an  inch.  In  this  instance  the  con- 
tinued action  of  a  strong  cmTcnt  was  necessary,  in  order 
to  call  forth  in  the  muscles  of  the  panilyzed  side  as  ener- 
getic contractions  as  a  current  of  mot^lerate  force  produced 
in  those  of  the  healthv  side.  In  other  cases  an  antes- 
thesia  of  the  skin  or  muscles  of  the  paralyzed  side  af- 
fects the  certainty  of  the  results.  Still  another  point  of 
consideration  is  the  organic  changes  which  in  paralyses  of 
long  continuance  are  etFected  in  the  nerves  themselves,  in 
both  their  peripheric  and  central  distribution.  Lastly, 
mention  should  be  made  of  tlie  destruction  of  the  nervous 
fibres  in  the  central  organs,  a  fact  which  Tiirck  '  first  ob- 
served. In  cases  where  paralysis  had  been  conditioned  by 
old  apoplectic  attacks,  he  found  in  the  corresponding  spinal 
nerves  of  the  oi>posite  side  a  decrease,  and,  in  parts,  an 
entire  disai)pearance,  of  the  primitive  fibres,  their  places 
being  supplied  by  granulated  and  elementaiy  cells.  Half 
a  year  after  the  paralytic  attack,  the  granulated  cells 
were  only  visible  here  and  there ;  at  a  later  stage  they 
appeared  especially  numerous  above  the  origin  of  the  ner- 

•  Zcitsi  hrift  der  R.  R.  Gesellschaft  der  Aerzte  zu  Wien,  1853.  Heft  10  und 
11,  p.  289,  dteq. 
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Tons  plexuB  for  the  apper  and  lower  extremities;  at  last 
the/  extended  witli  the  spinal  marrow  in  still  increasing 
nmnbeis. 

Case  9. — ^Madame  Hejer,  a  strong,  healthy  woman,  in 
earlier  life,  now  forty-one  years  old,  married  fourteen  years, 
but  childless,  ceased  to  menstruate  when  she  had  only  reached 
her  thirty-sixth  year,  and  from  that  time  had  complained 
of  headache  and  vertigo.  On  the  21st  of  December,  1857, 
she  was  seized  with  a  fit  of  apoplexy,  by  which  the  left  half 
of  the  body  was  completely  paralyzed.  In  the  coune  of 
time  the  facial  j)araly.-is  disappeared,  but  on  the  20th  of  De- 
cember, 1S59,  when  I  aaw  the  patient  for  the  first  time,  the 
panilysis  of  the  left  extremities  remained  unchanged.  The 
patient  had,  besides,  a  contraction  of  the  upper  pait  of  the 
left  arm  and  of  ths  left  hand,  and  experienced  pains  in  these 
parts  whenever  she  attempted  to  move  them  oi*  straighten 
them  out.  The  left  Mm.  deltoidens,  quadriceps  femoris,  and 
glntffii  were  emaciated ;  the  •"^lutiei  were  excessively  relaxed 
and  shrunken,  as  was  also,  though  in  less  degree,  the  M. 
quudrie<'p.'*  femoris,  while  tlie  M.  deltoideu.-^.  imtwithstanding 
iL-  eiuaciati«»ii,  Iblt  tolerably  firm.  Tlie  >cii^il)ilitv  ol"  thu 
skin  to  the  touch  seemed  unimpaired.  In  their  electric  con- 
dition the  paralyzed  muscles  constantly  exhibited  a  great 
diversity  ;  the  left  M.  tltliuideus  reacted  more  pruiuptly  than 
that  of  the  healthy  side;  the  extensors  of  the  left  arm  and 
hand  «li-i>!ayr.l,  notwithstanding  their  contractiuii,  a  n'»rnial 
electrif  'nditi^'n.  Tlie  reflex  irritability  of  the  leg.  e-pe- 
cially  when  tiie  motor  p"int>  of  the  M.  vastu*  intt  runs 
and  rectus  were  touched  bv  moistened  <'on(bictnr^,  w,h  to  a 
certain  degree  inereascd,  so  that  the  leg  \v:i-  iHiuioHatelv 
thrc'wn  ui>.  A»  t'nr  t1ie  re-t,  the  mu>eles  tliat  have  heeti 
nan)rd,  and  in  }mrt icnlai-  tin-  ghiuei,  e'»rrespt)n<ling  to  their 
degr<M.-  nf  rela.xat i.-n.  reacted  vrrv  badly,  while  the  muscle- 
of  tlie  l<»wer  part  <*f  the  thigli  and  those  <if  the  fo.-t  sliowed 
a  normal  electric  condition.  Tlie  electro-muscidar  sensi- 
bility iu  all  the  paralyzed  muscles  of  the  leg  was  lowered. 
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The  patient  had  an  old  look,  and  her  mental  faculties  had 
suffered  under  the  depression  of  a  settled  melancholy. 


In  cerebral  paralyses  proceeding  from  other  causes  than 
those  already  named,  the  muscular  irritahility  of  the  para- 
lyzed muscles  is  also  generally  normal.  Thus  Brierre  de  Bois- 
mont,'  in  a  case  of  general  paralysis  arising  from  mental  dis- 
turbance, found  the  muscular  irritability  iminipaired.  In 
corroboration  of  this  result  may  be  adduced  the  cases  of 
three  men  suffering  from  progressive  })aralysis  of  the  insane, 
whom,  in  company  with  Dr.  Leubuschcr,  I  examined,  July 
12,  1853,  in  the  department  for  the  insane  of  the  workhouse. 

Case  10.— Lary,  an  able-bodied  man,  forty-eight  years 
old,  had  a  heavy,  irregular  gait,  an  unintelligible,  lisping  mode 
of  speech,  a  partial  paralysis  of  the  right  arm,  a  contraction 
of  the  hand,  the  third  and  fourth  linger,  atrophy  of  the  right 
forearm,  and  was  imbecile  in  mind. 

Case  11. — Broth,  thirty  years  old,  formerly  a  clerk,  suf- 
fered under  an  incipient  attack  of  dementia  paralytica.  II is 
power  of  speech  was  still  good,  but  his  gait  was  unsettled, 
his  movements  uncertain,  though  he  could  hold  out  his  hand 
without  its  trembling  much.  Ilis  body  was  very  much  ema- 
ciated, his  skin  shrunken. 

Case  12. — Braunschweig,  about  thirty  years  old,  suffered 
under  a  more  advanced  stage  of  dementia  paralytica.  His 
speech  was  broken  and  unintelligible,  his  movements  awk- 
ward, with  trembling  of  the  ann  when  extended  ;  digestion 
good ;  muscular  development  \ngorous. 

In  all  three  cases  the  electro-muscular  contractility  of 
the  muscles  of  the  face,  trunk,  and  extremities  was  perfectly 
normal ;  with  Broth,  who  was  emaciated,  and  whose  skin 
was  loose,  the  contractions  proceeded  with  more  precision 

'  Diagn.  UnUsrsuchungen  verschieilcncr  Arten  dcr  allgcraeinen  Lahmung 
mitteli^t  tier  localisirten  Galvanisation.  Annal,  Med.  Phys.  I860;  Schmidt's 
Jabrbiicher,  Band  ix.,  p.  110. 
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and  energy  than  witli  Braunschweig.  Li  consequence  of 
the  torpidity  and  weak  intelligence  of  the  patients,  the  de- 
gree of  electro-muscnlar  sensibility  could  not  be  determined. 

We  shall  refer  to  the  diatinguishiog  peculiarities  of  what 
are  called  the  essential  (spinal)  and  the  cerebral  paralyses  of 
children,  iu  the  second  part  of  this  section. 


The  induction  current  should  be  rc^urted  to,  as  the  only 
sure  and  absolutely  decisive  diagnostic  agent,  in  those  re- 
cent cases,  in  wliich  the  question  presents  itself,  Mln  tUer 
a  pan^lysis  atri  ndeiJ  \\ath  cerebral  symptuins  (for  exatii]»le,  a 
paraly-is  <A'  the  X.  facialis)  owes  its  origin  to  a  pathological 
process  in  the  substance  <»t'  the  brain  itself,  or  is  to  be  as- 
cribed to  an  injury  affectini:  tlie  nerve  in  it-  (  >ursc  al«)iig 
the  ba>e  of  the  skull  thruu^h  the  ranali-  failopii,  or  bc  v(»iid 
the  for.  stvlomastoideum.  Thi-  eiuTunl  should  also  be  eni- 
ph»yed  in  those  ea-e-  in  whieh  we  are  in  doubt  whetlier  ;i 
paralysis,  accompanied  with  violent  cerebral  action,  is  con- 
nected, on  the  one  hand,  with  an  intcrineniiiLreal  apoplexy, 
or  a  tumor  at  the  base  of  the  brain,  or,  on  the  other  hand, 
with  an  extravasation  or  softening  process  iu  tlie  substance 
of  the  brain.  If  the  symptoms  manifested  are  of  peripheric 
oritrin,  then  the  electro-muscular  contractilitv,  as  we  shall 
see,  when  we  come  to  peripheric  paralyses,  begins  to  dimin- 
ish with  the  second  week,  and,  as  the  paralysis  becomes  com- 
plete, is,  in  the  second  or  third  week,  wholly  extinct,  while 
in  "  iT'  ilyses  of  a  central  origin  this  contractile  power  is 
found  to  continue  unimpaired.  Ziemssen '  has  published 
several  interesting  cases  bearing  upon  this  distinc  tion ;  the 
first  of  these,  the  diagnosis  of  which  was  confirmed  by  a  dis- 
section, vrc  shall  here  present  in  an  abridged  form : 

Willielm  Diest,  a  weaver,  thirty-three  years  old,  formerly 
uniformly  healthy  and  vigorous,  frequently  suffered  in  the 

*  UdMr  Uluiuag  voa  Oddimierven  dnroh  Afltetionen  an  der  Buia  oerebr. 
TlNhow*!  AmUt.,  Bftiid  xUL,  Butt  iL  sod  iiL,  p.  218, 1868. 


Digitized  by  Google 


0A8X  OV  CEBBBSAL  PABALT8IB. 


course  of  hirt  twentieth  year  with  an  inflammation  of  the  eyes. 
In  the  ])receding  year  he  had  heen  attacked  with  an  intermit- 
tent fever,  wliich  lasted  8ix  weeks.  A  short  time  after,  a 
syphilitie  ulcer  broke  out  on  the  prepuce,  which,  having 
hcpn  only  locally  trofitcd,  left  quite  a  large  near.  Intumes- 
cciice^  of  tho  inguinal  £rl:in«ls  followed ;  three  months  later 
node-  .iiiil  rt>d  appeared  on  the  head,  os]>eciaUy  the 

forehead  ;  and,  finally,  condylomata  around  tliu  aim-. 

At  tlio  cimI  of  aimtlier  tlirre  moTith^  t!ie  patient  was 
fiuddenly  attacked  with  diplopia,  to  wliicli  ptosis  of  the  left 
upper  eyelid  was  added.  After  still  another  pL'riod  of 
three  months,  acute  ]>ains  in  the  head,  and  ^injring  in  tiie 
cai>,  came  on,  fnUowed  by  di-t.>rti>»ii  of  the  fa<'e,  jiar- 
ticnlarly  of  the  mouth,  to  the  left,  ditliculty  of  Fj^ecch,  aii<l 
lastly,  paraly>ii?f  i»f  tlie  nni-eles  of  deixhitition,  which  made 
it  imporisible  to  ^vvallu^v  tlui<ls  in  any  ijuantity.  After  the 
paralysis  of  one  side  of  iiis  face,  Die>t  complained  of  head- 
ache. At  lafit,  soon  after  his  adniittance  into  the  hospital, 
August  10.  lb.>0,  a  remarkable  falHnu  off  of  his  strength  be- 
came a] •parent ;  his  step  wa:^  heavy  and  uncertain,  rendcrini; 
(  liangc  of  place  without  support  imposoiblo.  His  mental 
power  exhibited  no  siirns  of  yielding. 

A  closer  examination  showed  a  complete  i>araly6is of  Nn. 
faeiali>  (h'Xter,  ueulomtitoi  ius sinister,  troehlearis  dexter,  and 
both  ubducentes;  an  inc.  .m|»lete  paralysis  of  the  Xn.  facialis 
sitdster  and  oculomotoriur,  dexter;  al-o  an  imperfect  paral- 
ysis in  most  of  the  extensois,  and  uU  the  llexors  of  the  hand. 
An  examination,  bv  means  of  the  faradic  current,  con^tantlv 
showed  the  electnwnuscular  contractility  of  the  cuuipletely 
paralyzed  muscles  extinct,  that  of  those  completely  i)aralyzed 
considerably  reduced.  The  electro-cutaneous  sensibility  waa 
normal  on  both  sides.  In  this  case,  supported  by  his  geiier- 
ralization  of  the  symptoms,  and  by  the  electric  condition  of 
the  paralyzed  moBcles,  Zienutsen  felt  qualified  to  infer  with 
safety  the  central  origin  of  the  paralytic  effects,  and  to  aa- 
6nme  a  paralysis — one  |>robably  of  syphilitic  origin — ^tlie 
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flnt  force  of  whicb  was  spent  upon  the  nerves  distributed 
within  the  cranial  cavity,  depriving  them  in  some  places 
partially,  and  in  a  few  wholly,  of  their  oondncting  power. 
The  dissection,  which  took  place  twenty  honrs  after  death — 
occurring  August  18th,  with  symptoms  of  pulmonary  tuber- 
cles— ^fuUy  confirmed  this  diagnosis.  Kot  only  were  tubercles 
and  cavities  found  in  the  lungs,  but  the  brain,  which  was  in 
other  respects  healthy,  showed  traces  of  a  chronic  inflamma- 
tion of  the  pia  mater,  with  effusion  of  eerum  and  the  forma- 
tion of  connective  tissue,  through  the  shrinking  of  which 
the  nerves  were  knotted  together.  The  affected  nerves  , 
themselves  showed  a  degeneration  of  their  iicripheric  parts 
corresjKjnding  to  tlie  intensity  of  the  pressure,  and  the 
miLscU's,  as  they  consecutively  lost  their  functional  C}ii)a(  ity, 
had  been  chanfjed  to  fat.  In  the  short  central  ])orti(>n  of 
the  atti'ctcd  nerves,  regressive  metamorphosis,  eluiracterized 
by  an  enormous  uccuniulution  of  concreted  fatty  granules, 
was  discovered. 


With  cerebral  paralyses  must  be  associated  the  hysterical 
paraly^^^s.  inasmuch  as  in  the  majority  of  cases  their  imme- 
diate cause  is  a  m(»r]>i<lly  ol»>triu  tiM|  action  of  the  will, 
though  the  spiiud  marrow  and  the  sympathetic  and  periph- 
eric nervous  system  are  not  wltluMit  etlect  in  }>ro(lucing 
them.  That  these  i)aralyses  arc  not  grtiunded  in  a  more 
radical  disease  of  tlie  ])arts  named,  is  ])roved:  first,  by  the 
remarkable  alternation  wliieli  frequently  occurs  between 
paralyses  and  the  power  of  motion;  >e(i»iidly,  In  tlie  effect 
of  mental  emotions  n]M)n  them,  since  unexpected  joy,  fright, 
an  impending  peril,  will  often  temporarily  or  permanently 
remove  them;  thirdly,  bv  the  absence  of  any  considcralde 
disturbance  of  the  assimilative  functionof  muscles  that  have 
been  paralyzed  by  thern  for  many  years.  The  sexual  func- 
tions, in  the  widest  extension  of  the  term,  exercise  the  most 
important  influence  upon  the  development  of  hysteria  in 
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general,  and,  in  particular,  of  hysterical  paralysis,  for  which 
reason  it  is  of  most  frequent  occurrence  with  tlie  female  sex, 
and  during  the  period  of  i)ul)erty ;  and  we  must  probably 
look  for  its  cause  in  the  reaction  of  the  excited  condition  of 
the  sensitive  fibres  of  tlie  sexual  organs  upon  the  central 
organ.  The  characteristic  signs  of  paralysis  of  this  kind 
are:  1.  The  coincidence  of  the  actual  paralysis  with  auies- 
thesia  of  the  skin,  muscles,  and  bones ;  2.  The  frequent  tran- 
sition, as  the  ciise  proceeds,  from  anoesthesia  to  hypenesthe- 
sia,  and  from  a  low  to  a  high  degree  of  motor  irritability ; 
3.  The  insignificance  of  the  operating  cause  compared  with 
the  frequently  serious  nature  of  the  effects. 

Except  in  cases  in  which  the  hysterical  is  united  with 
peripheric  paralysis,  the  electro-muscular  contractility  of  the 
muscles,  whose  motions  are  not  under  the  command  of  the 
will,  is  perfectly  preserved,  although  their  sensibility  is  less- 
ened, or  entirely  gone. 

Case  13. — Miss  Von  S  ,  twenty-six  years  old,  had 

repeatedly  suffered  from  paralysis  of  one  or  the  other  arm  or 
leg,  which  was  generally  quickly  removed  by  the  api)Hcation 
of  the  induced  current.  In  September,  18G0,  she  was  seized 
with  a  paralysis  of  both  legs,  and  at  the  same  time  with  a 
disagreeable  sensation  of  swimming  in  both  eyes,  effects 
which  on  this  occasion  were  so  severe  that  the  patient,  on 
my  first  visit,  November  28,  1866,  could  not  rise  from  her 
couch  or  lift  her  leg.  When  lying  on  her  back,  she  could 
not  move  either  leg,  more  particularly  the  left,  from  its 
position  on  the  bed.  The  movements  of  the  lefl  ankle  and 
toes  were  limited ;  the  outer  side  of  the  upper  part  of  the 
left  thigh  was  insensible  to  the  touch,  or  when  pricked 
with  a  i»in.  The  electro-muscular  contractility  of  all  the 
muscles  of  both  legs,  when  subjected  to  a  direct  or  indirect 
irritation,  perfectly  normal,  but  the  sensibility  of  the  skin 
over  the  left  M.  vastus  externus,  and  that  of  the  muscle  it- 
self, so  entirely  extinct,  that  the  addition  of  a  moist  and  dry 
conductor  (the  latter  the  wire-brush)  to  a  current  of  maximum 
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force,  apj>Iied  one  minute,  was  not  felt.  However,  the  pa- 
tient, after  the  induction  apparatus  had  been  applied  ten 
times,  could  walk  a  few  steps  in  her  room,  and  notwithstanding 

the  coutinuanee  of  the  swimming  sensation,  she  could  stand 
when  her  eyes  were  clo-e<I,  without  the  least  wavering.  The 
aiia'r^thesiu  ])aiised  away  very  slowly ;  its  domain  was  con- 
fiiKMl  within  liurrower  and  narrower  limits  from  above  down- 
ward ;  but  it  was  not  entirely  reuiovtd  till  after  seventy  sit- 
tings. Af?  the  swimming  sensation  still  eoiitiiiued  in  buth 
eyes,  pai  tit  uiarly  in  the  left,  and  lor  the  most  part  occa- 
sioned the  patient's  uncertainty  of  step,  and  as  bhe  was  fa- 
tigued by  a  tliw  minute'  walking,  the  use  of  the  ordinary 
bath  Wiifl  re<  (.iiuiiended. 

A*;  n  -pects  the  prognosis  of  hysterical  paralyses,  with 
Ji  view  to  curative  processes  in  general,  and  to  tlie  use.  in 
purticnl-u-,  of  far.uli/ation,  no  fixed  data,  as  the  exten>ive 
practice  of  Duehciuie  shows,  can  V*e  given  ;  for  many  paral- 
yses, and  tho«c  :i])ii:irently  of  the  must  severe  character,  dis- 
appear with  astoiii-hing  (piickness  under  the  intiueiiee  of 
electricity,  while  other.-;,  fre<pieiitly  seeming  to  be  very  light 
cases,  defv  this  as  well  ;is  everv  other  reine<lial  a^ent.  It  is 
the  paraplegic  form  of  hysterical  para ly- is,  in  which  elec- 
tricity Inis  shown  the  least  favorable  results.  But,  in  general 
terms,  half  the  cases  of  hysterical  paralysis  which  were  sub- 
mitted to  Duchenne — and  they  were  for  the  most  part  cases 
in  which  the  most  diverse  means  of  cure  had  been  in  vain 
employed — were  succeBsfullj  treated  bj  him  through  the  aid 
of  electricity. 

"We  extract  from  Dnchenne's  work '  the  following  case  : 
Marie  Picard,  forty-two  years  old,  perfectly  healthy  till 
her  thirty-eiglith  year,  was  seized,  in  consequence  of  long- 
oontinued  anxiety  of  mind,  with  an  hysterical  attack,  which 
began  with  an  extension  and  stiffening  of  the  toes,  upon 
which  convulsions,  lo-s  of  consciousness,  and  finally  asleep, 
lasting  three  houn^  followed ;  she  woke  from  her  sleep  feel- 

*  Zii«.,  p.  88Sb 
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ing  p<'rtVH  tly  well.  During  the  first  five  or  six  months  en- 
suing, biinilar  attacks  occurred  three  or  four  times  daily ; 
they  tlien  became  less  frequent,  and,  during  the  last  years, 
intervals  of  four  or  five  moiitlis  intervened.  About  a  a  ear 
and  a  hall  preceding  the  examination  of  her  caee,  she  wari 
alfected  with  pains  in  the  loins,  itching,  difficulty  of  evacua- 
tion, and  paralysis  of  the  bladder.  Later,  her  arms  became 
heavy  ;  their  power  of  motion  was  enfeebled.  The  paralysis 
of  the  arms  lasted  from  five  to  six  months ;  was  more 
thorough  on  the  left  than  on  the  right  side,  and  on  the  left 
side  was  united  also  with  a  complete  anssthesia.  During 
the  post  ten  months,  the  moyement  of  the  anns  was  again 
unre>trained ;  during  the  laet  five  montha  the  paralys^is  also 
of  the  legs  had  improved,  until,  withont  anj  known  inci- 
dental cause,  two  months  prior  to  her  admission  into  the 
"  Charity  **  Hospital,  the  weakness  in  the  legs  again  sensibly 
increased.  The  last  hysterical  attack  had  occnrred  fourteen 
days  before.  At  the  time  of  her  admission,  the  following 
symptoms  were  manifested :  some  agitation  of  mind,  but 
without  pains  in  the  head;  weakness  of  sight  in  the  left 
eye ;  diminution  of  the  sensibility  of  the  left  conjunctivay 
the  skin  of  the  left  half  of  the  face  and  the  left  hand ;  per- 
fect inseuMbility  of  the  left  half  of  the  body,  with  loss  of  the 
senses  of  smell  and  taste,  and  enfeebled  hearing  on  the  same 
side ;  ames^thesia,  which,  apparently  affecting  only  the  skin, 
extended  exactly  to  the  middle-line;  muscular  power  in  the 
left,  u]>pcr  extremity  somewhat  letuiened ;  weakness  in  the 
left,  and  complete  paralysis  in  the  right  lower  extremities. 
The  patient  had  kept  her  bed  for  five  months;  the  applica- 
tion, twice  repeated,  of  the  actual  cautery,  and  frequent 
vencation,  had  had  no  effect.  Duchenne  fanidized  the  skin 
of  the  npper  and  lower  extremities  a  single  time,  and  after 
a  few  minutes  the  patient  was  able  to  walk  about  with  ease. 
Duchenne  had  just  before  fSundized  the  muscles,  whose 
electro-muscular  contractility  was  perfectly  preserved,  but 
without  producing  any  improvement.    On  the  next  day, 
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the  BenBibility  was,  in  almost  all  parts,  normal,  perhaps  a 
little  lowered  on  the  left  side ;  the  power  of  motion  was 

niiciiecked,  and  five  duvs*  alter  the  patient  left  tlie  hospital 
cured." 

On  the  other  hund,  in  the  following  case,  the  treatment 
of  Dui  liciiiio  wa^i  without  results^,  though  in  the  end  the 
restMratiuii  of  tlie  patient's  health  caiae  of  itself : 

A  yoiing  girl,  in  cuiisequenee  of  a  friglit,  liad  Ix-en  par- 
alyzed, a  year  before,  in  the  lower  extremities,  and  at -the 
time  had  been  trente-l  1»n  very  severe  reiiie<1inl  agents,  in- 
eluding  moxu-,  Dueheiuie  found  the  eleetro-nmseular  con- 
trrtftility  rif  tlie  parnlyzeil  iniiscKs  perfectly  j>re*erved:  hut 
the  r-en-II)ility  (jf  the  skin  and  iiiiix-les  \va>  lowered  inneh, 
that  th(^  highest  degree  of  eh  i  trie  exeitement  did  not  pro- 
duce the  le;\-t  effeet.  Duclienne  iinrlprtook  the  cure  of  tlus 
case  of  hysterical  i>araly<i-*  with  ureat  eonli<l<  "icc^  and  con- 
ducted it  in  the  same  manner  as  the  prci-  ling  case;  but 
found  himself  compelled,  after  tldrty  sitting.-,  which  were 
followed  by  no  resnlt.  except,  at  tlie  mofst,  a  slight  improve- 
ment in  the  sensibility  of  the  skin,  to  give  up  his  efforts. 
Suddenly,  however,  after  the  electric  treatment  ha<l  been 
for  some  time  discontinued,  nothing  in  the  mean  time  having 
been  attempted,  the  paralysis  disappeared,  and  the  patient 
was  perfectly  restore*!. 

Benedikt '  fk*-eribes  the  following  case  of  hysterical  pa- 
ralysis, which  attacked  a  person  hysterically  disposed  on  oc- 
casion of  a  wound  received  : 

"  P.  M.,  a  woman  of  the  laboring  class,  thirty  years  old, 
who  had  led  a  toilsome,  sorrowful  life,  five  months  before 
the  examination  of  her  case,  was  struck  ou  the  elbow  with 
a  piece  of  wood.  For  three  weeks  she  was  afflicted  with 
crami>s,  but  experienced  no  pains;  then  suddenly  her  whole 
arm,  including  the  shoulder,  was  paralyzed.  On  her  appear- 
ance at  the  clinic  (May  4th),  the  patient,  who  was  much  de> 

*  Beobachtui^en  uber  Hjaterie.   ZeiUchrift  fiir  pract.  Heilkuade.  Wion, 
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billtatcd,  cxpeiienccd  an  exceodingly  acute  Bcusation  of  pain 
in  the  sound  arm  and  in  tho  upper  part  of  the  wounded  one. 
Ill  the  nj)per  part  of  this  arm,  wlien  touched,  the  ])atient 
felt  only  a  dull  s^ensation,  and  in  the  forearm  and  hand  none 
at  all ;  nor  couhl  any  setnution  be  excited  by  pasaire  roove- 
ments,  or  l)y  electric  contractions  in  the  elbow,  carf»us,  and 
phahingeal  bones.  The  electro-mii-nilar  contractility  of  the 
paralyzed  muscles  was  full ;  subjected  to  the  Bpinal-nerve 
current,  the  motor  irritalnlity  of  the  mediann^  wa^  lowered, 
that  of  the  radialis  and  ulnaris  about  normal ;  the  sensibility 
of  the  nerve-trunks  was  increased;  the  hand  exhibited  a 
passive  flexibility.  By  means  of  -galvanization,  some  power 
of  motion  w;i«  restored  to  thefinjjjers  and  wrist  in  six  weeks; 
as,  however,  (m  \hv  n]>plication  of  the  spinal  Tnarrow.  ]>lcxus, 
and  nerve  currents,  the  sensitive  and  motor  irritability  in- 
crea-(d  =o  constantly  that  a  viiroroin  jralvaiiic  treatment 
becaiiM-  iiu]H>ssible ;  and  as  the  t'ara<li/.ation  of  the  skin  wn* 
of  very  tningitory  service,  about  tlic  inidtlU'  uf  June,  gal- 
VfiTtizntioTi — tlu'  iKiticrit  boitiir  under  the  iiitiiieiice  of  chloro- 
form wa-  jtert'Tiiifd.  1  iiniieiliately  alter  the  tirst  eittiujx, 
the  p<»wer  of  hi"tioji  in  the  tiiip  rs  and  the  wrist  was  fully 
nonuMl,  ]»ronation  and  >ii]»i!iati<iii  ]>ossible.  After  re]>catcd 
a]i]>lieat i'lng,  all  the  iiiuveuients  were  i-e^tored  by  Tneaii~  »>f 
faradization  in  a  few  sittings,  a  serio  of  them  ou  each  i>e<  a- 
sion.  After  the  twentieth  application,  sensibility  to  pa-~i\e 
m«>vemelit^  was  aigain  revived,  witlmnt,  however,  the  power 
to  feel  electric  contractiona,  <»r  any  imi>r' >veuicnt  in  the 
sensibility  of  the  skin  (•!"  the  hand  and  lotvann  ;  on  the 
other  bund,  the  elcetro-niu-cular  cuntractility  \va»,  to  a  eon- 
tideiahle  dt  -Tee.  re^t'>rl•d.  In  the  case  of  this  patient,  an 
inteit  ing  ull'cct  wa»  iiiaiiit»-fe<l,  which  indicates  a  parti- 
cijiati 'n  of  the  vaso-motor  nerves,  for  on  tliose  parts  of  the 
fi^rearni  where  electri*  it  v  Lad  been  a])plied,  and  in  pjirtic- 
ular  the  process  of  laru  lizinfr.  scorbutic  spots  aj'i'earni.*' 

We  have  in  this  case  a  [•erijihcrie  united  with  an  hyster- 
ical paraljisis ;  hence  the  mixed  nature  oi  the  symptoms — a 
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heightened  Bensibilitj,  correBponding  to  the  usual  ooniBe  of 
hysterical  paraljees,  joined  to  an  extinction  of  electro-mna- 
cnlar  contractility  in  t^e  paralyzed  mnsclea. 


n.  SPINAL  PASALTBES. 

Br  s])in:»l  ]»aral\  -OS  we  undeTstaiid  mch  as  prucce*!  from 
tlie  Hpiiuil  marrow,  such  as  are  ;i  rc?;nlt  cither  of  an  iiijurv 
done  to  the  iiulej'ciKlcnt  niotor  agency  uf  the  spinal  mar- 
row or  to  an  interrui>tit)ii  t.f  its  conducting  power.  Paral- 
Viiea  of  the  first  kind  are  occasioned  by  fractures  of  the 
bones  constituting  the  rortobral  column,  accompanied  with 
injurv'  to  the  spina  I  marrow,  also  by  apoplexies  of  the  spinal 
marrow,  by  myelitis,  by  tabetic  processes,  etc.  Paralyses 
of  tlie  second  kind  are  occasioned  by  pressure  arising  from 
bouy  tumors,  exostoses,  anenrisms,  cancers^  tuberculous  dis- 
ease of  tlie  vertebral  bones,  or  by  exudations  and  extravasa- 
tions in  the  membranes  of  the  spinal  marrow. 

A,  Paral^sea  arising  from  Injury  to  the  Independen4 
Motor  Power  of  the  Spinal  Marro/m, 

W]ien  all  the  )<arts  that  constitute  tlie  s])inal  marrow 
snffcr  an  iiijnry,  tlie  t- Irctro-museular  contructilit v  and  -t  iisi- 
bilitv  are  entirely  destroyed.  Ae(-. ddinir,  of  (  (.uivc,  to  the 
h»i  ;i!i.)n  <tf  the  injury,  different  groups  of  muscles  are 
attarked.  f"!-  :dl  the  motor  and  sensitive  nerves  that 
branch  out  fi-«ini  tlie  aflectcd  spot  are  always  paralyzed. 
According  to  the  amount  and  depth  of  the  injurv.  which 
may  either  extend  quite  across  the  spinal  marrow  ^  r  only 
aflect  individual  cords,  we  find  all  the  motor  or  sensi- 
tive nerves  that  branch  out  from  the  injured  spot  para- 
lyzed either  to  an  equal  <legree  or  in  dift'erent  degrees; 
or  the  one  kind  ]>aralyzed  while  the  other  remains  active. 
The  loss  of  electro-muscular  contractility  and  sensibility 

doea  not  occur  simultaneously  with  the  injuiy;  on  the 
14 
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contrary,  soon  after  the  injury  we  find  those  muscles  still 
tiui^ceptible  of  direct  or  indirect  electric  excitement,  which 
do  not  fail  to  react  till  the  fourth  or  fifth  day,  and  some- 
times  not  till  the  second  or  third  week.  Tlie  paralysis 
of  the  power  of  active  motion,  which  in  the  outset  is 
limited  to  the  sphere  of  the  nerves  immediately  affected, 
extends  gradually  to  others  not  directly  implicated  in  the 
injury — without,  however,  the  muscles  which  these  nerves 
supply  losing:,  witli  their  freedom  of  motion,  their  electro- 
muscular  contractilitv  and  sensibility. 

As  to  the  prognosis  of  these  j):irjilyses,  it  is  so  dependent 
upon  the  degree  to  which  the  electro-muscular  contractility 
and  sensibility  are  depressed,  that  the  more  these  two  quali- 
ties have  suffered,  the  more  stubborn  is  the  cure ;  while, 
moreover,  as  regards  individual  muscles,  those  whose  con- 
tractility is  least  reduced  suffer  the  least  in  their  assimilative 
power,  and  upon  application  of  electricity  regain  freedom 
of  motion  in  a  short  time,  ^vhereas  those  whose  electro- 
muscular  contractility  and  sensibility  are  impaired,  grow 
emaciated,  and  do  not  for  a  long  time,  if  at  all,  become  fit 
for  use.  If,  in  addition  to  the  entire  absence  of  electro-mus- 
cular contractility  and  sensibility,  complete  anaesthesia  of  the 
skin  is  present,  the  prognosis  seems  to  be  positively  hope- 
less. 

:Mankopff  (S.  Berl.  klin.  Wochenschrifl,  1864,  No.  1) 
publishes  the  following  case  in  point  from  the  clinic  of  Pro- 
fessor Frerichs : 

Kandal,  a  leather-dresser,  forty-two  years  old,  previously 
healthy,  manifested  about  the  middle  of  May,  1863,  the  fol- 
lowing symptoms  of  a  disordered  condition,  for  which  he 
could  ascribe  no  other  origin  than  his  having  twice  saved 
himself  from  fjxlling  on  a  slippery  sidewalk  by  a  quick,  ener- 
getic jerk  of  the  spine.  Soon  after  he  experienced  pretty 
severe  pains  between  the  shoulder-blades,  which  in  a  few 
days  descended  to  the  region  of  the  loins,  but  which  did  not 
prevent  him  from  continuing  his  daily  work  till  May  29th. 
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Finally,  however,  wlien  the  pains  had  shot  down  to  the 
points  of  his  toes,  and  were  accompanied  with  a  feeling  of 
great  weaknes.s  in  tlio  legs,  he  Wiki  coiapelled  to  :J.eek  his 
Ix  d.  On  tlie  iiKiriiiiii:  of  May  30th  the  pains  quite  suddenly 
his  hjwer  exti\'mitip:s,  hut  in  their  place  there  wa;^  an 
cutire  loss  of  seTi-titicii  aii<l  the  power  of  movement,  wliioh 
was  succeed*  r I  in  ii  few  davp  l>v  Nveaknesd  of  the  arms  and 
paralv>i-  •>!"  tlie  Miidder  and  rccttim. 

On  his  admission,  June  '''th.  Into  the  clinic  of  Professor 
Frerichs,  the  j^tit'iit,  in  addition  to  i/reat  vital  dfi"rc~-ion 
and  corrL>|Mindiiii:  tVver,  pre^enteil  tln»  following  ty|>e  of 
disease:  The  -trriiirth  of  his  hand  was  Ix'low  the  uornnil 
point,  hi^  lower  extrciin'f  ic-  were  witliiuit  tlie  power  ot'  mo- 
tion. While  the  action  of  the  tliorax  was  normal,  the 
patient  was  unahle  to  1  neat  he  with  the  ahdominal  muscles. 
The  muscles  of  the  upper  and  lower  extremities  contracted 
under  an  e<pial,  and  that  a  very  slight,  degree  of  electrical 
excitement.  In  the  upper  extremities  the  sensihility  wsis  a 
little  reduced;  in  tin  lower  extremities,  as  well  as  in  the 
inferior  and  lateral  ahdomiual  regions,  it  was  entirely  ex- 
tinct. He  was  sensihle  of  pain  only  about  the  middle  of  the 
vertebral  colunm,  and  this  was  increased  hy  pressure  ui>on 
the  proc.  spin osi  of  the  lower  do!  >al  vertehrae,  which,  how- 
ever, were  not  displaced.  The  reflex  irritability  w  as  in  the 
lower  extremities  extinct,  in  the  arms  normal.  In  the  fur- 
ther conree  of  the  disease,  with  the  exception  of  the  removal, 
by  capping,  of  the  pains  in  the  back,  no  change  occurred  in 
the  symptoms  affecting  the  nervous  system,  except  that,  ten 
days  after  the  reception  of  the  patient  into  the  hospital,  the 
electric  irritability  of  the  paralyzed  muscles  became  utterly 
extinct.  An  ominous  decline  in  the  patient^s  vitality,  which 
set  in  soon  after  his  entrance,  put  an  end  to  his  sufferings, 
June  26th.  The  dissection  revealed  the  existence  of  acute 
myelitis,  softening  of  the  cervical  part  of  the  medulla  spi- 
DiJis,  and  seoondaiy  nenritis  at  several  nervous  roots. 

Cask  14. — ^G.  L.,  a  merchant,  twenty  years  old^  a  man 
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of  ^ood  health,  and  an  experienced  rider,  was  thrown  with 
such  violence  from  an  untamed  horse,  that  he  fell  with  p-eat 
force  on  his  head  aiwl  right  shoulder,  his  head  thus  taking  a 
position  inclined  to  the  left  shoulder.  He  immediatelv  felt 
an  acute  pain  in  the  neck,  a  peculiar,  warm  sensation  flowing 
along  the  vertebral  column,  and  he  was  paralyzed  in  both  arms. 
After  he  had  l>een  carried  into  a  house,  in  the  midst  of  inex- 
pressible pains  in  the  neck,  and  had  l)een  bled,  the  paralvsis 
extended,  in  the  course  of  an  hour,  over  b^jth  legs  ;  a  sensa 
tion  of  heavy  pressure  upon  the  breast  rendered  his  breath- 
ing difficult;  his  consciousness  went;  and  when  the  patient, 
l>ome  upon  a  stretcher,  reache<l  his  home,  he  was,  in  the 
most  complete  sense  of  the  word,  incapable  of  moving  a  sin- 
gle limb.  The  sensibility,  too,  of  the  skin  and  muscles  had 
entirely  fled,  so  that  the  jiricking  of  needles  was  not  felt, 
while  the  slightest  touch  uj)on  the  arm  occasioned  the 
severest  j)ain8.  An  examination,  made  by  Geh.  R.  Langen- 
beck  and  Dr.  Schultz,  gave  a  fracture  of  the  right  proc 
transversus  of  the  fifth  cervical  vertebra,  making  the  appli- 
cation of  thirty  lei'ches  necessary.  The  general  and  local 
symptoms  demanded!  su])sequently  an  energetic  antiphlogis- 
tic treatment  and  frequent  local  l)leedings;  altogether,  with- 
in six  days,  one  hundred  and  twenty  leeches  had  been  a|>- 
plied  to  the  right  side  of  the  neck.  In  the  mean  time  the 
paralysis  had  also  attacked  the  bladder  and  the  rectum,  so 
that,  in  addition  to  the  administration  of  strong  purgatives, 
the  catheter  had  to  be  employed  two  or  three  times  daily. 
About  eight  days  after  the  unf  )rtunate  accident,  when  the 
fever,  with  its  disturliing  dreams,  had  ceased,  and  the  acute 
jiains  in  the  aflected  parts  were  somewhat  subdued,  convul- 
sive crani[»-  attacked  the  legs,  only  excited  at  first  by  a  tick- 
ling of  the  sole  of  the  foot,  but  gradually  afterward  by  the 
lightest  touch  upon  the  leg,  or  even  by  tlie  mere  thought  »>f 
such  a  touch.  So  violent  were  the  cramps  that  the  thigh 
was  drawn  up  with  great  force  against  the  abdomen,  and  the 
kneos  near  to  the  chin. 
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When,  upon  the  reqneat  of  the  phjBiciaiiB  above  named, 
I  Tinted  the  pati^t  for  the  first  time  on  Jnly  19th,  four 
weeks  after  hiB  he  lay  in  his  bed,  ntterlj  incapable  of 
motion.  At  the  seat  of  the  wonnd,  a  considerable  swelling 
was  noticeable,  which  was  painfbl  to  the  touch,  and  only 
permitted  a  slight  turning  of  the  head.  Bespiration  was 
giiperficial ;  evacuations  and  urination  very  inert,  the  former 
effected  only  by  the  use  of  strong  purgatives,  the  latter  by 
the  introduction  of  the  catheter;  temperature  of  the  skin, 
normal;  appetite  good;  pulse  small  and  quick.  The*eleo- 
tro-cutaneoua  and  electro-muscular  sensibility  from  the  neck 
to  the  toes  was  depressed,  but  in  different  degrees  at  dif- 
fierent  points,  so  that  whQe  the  arms  showed,  some  sen- 
sibility, the  le£,^,  and  especially  the  left,  reacted  very 
feebly  upon  a}>plieation  of  the  electric  wire-bruiih.  Again, 
the  buttocks  had  suffered  an  ahnost  total,  tlie  lumbar 
region  of  the  back  only  a  |)artial,  lo.ss  of  jicnsibility.  The 
electro-muftciilar  contractility  Wit-^  in  no  one  nuiscle  wlmlly 
extinct ;  tlie  rij^lit  M.  deltoideus,  the  left  Mm.  sacruluinba- 
lis,  lon;Lri^>inlus  dorsi  and  gliitjci,  both  Mm.  )>(  luuati,  the  ab- 
d'Miiiiial  iinirieles  and  the  mu-rlr-  -npphed  by  the  IS",  radialia 
of  butli  anus  reacted  witli  Ci^mijarativelv  tlie  mu.-t  eiierirv. 
The  iiiU-^elc-,  i>a!  t!(  ul.irly  of  the  left  &ide,  -upplicd  by  the 
Tihi.irH,  reacted  very  badly,  ;i>  did  also  both  (piadrieipetei 
tViiMi  i-,  and  the  right  gluta?u»  ma.\imii>.  The  mnschH  of 
tlic  lower  part  of  the  bod}  w*  ro  biif  little  emaciated,  wiiilo 
the  etmiciation  of  the  lower  arm  and  of  the  mti-^ehs  of  the 
baiel  was  n'liiarkable.  Immediately  after  the  tir-f  faradiza- 
tion, the  patient  wns  able  to  move  at  will  the  i:reat  toes  of 
the  right  foot,  and  after  the  third  sitting,  thf  little  finger  of 
the  right  hand.  Tlai^,  from  sitting  to  sitting,  the  power  of 
free  motion  returned,  though  slowly.  The  patient  was  first 
able  to  raii^e  the  right  arm ;  at  a  later  period  the  left ;  the 
muscles  of  the  back  regained  their  power,  and  the  senBibility 
of  the  ^kin  and  muscles  of  the  left  side  returned  simultano' 
onsly.   On  the  other  hand,  the  reflex  movements  increased 
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in  ri<ilr'nce  from  week  to  week,  :ui>l  were  in  the  nijrht-time 
especially  so  severe  that  the  legs  were  drawn  witli  force 
against  the  upper  part  of  tlie  ])Ofly,  in  e«in>«equentMtj  of  which 
we  were  conipelh'<l,  after  tli<'  twenty -second  gittinir  (Septom- 
l>or  ?ld\  to  pause  fur  a  period  of  ten  days  in  tlie  eleetrical 
treatment,  thougli  it  luid  heon  applied  as  yet  *>nly  about 
every  other  day,  and  in  the  uiit>et.  on  account  of  tlie  irreat 
excitability  of  tlie  i>at  ieiit.  with  a  current  of  little  force.  As, 
however,  in  this  pei  iod  of  re^^t  the  j- 'Ilex  niuvenients  were 
rather  increased  thaii  n  duced  in  frequency  and  violence,  and 
as  upon  a  trcuid  >ur]\  ]>an-e,  from  tlie  1st  to  the  lOih  of 
November,  the  ^alne  ctfi  c  t  recurred,  we  continued  the  u>e  of 
electricity  witlioiit  interruption,  and  without  being  troubled 
by  these  movements,  and  found  in  the  eud — a  fact  which  T 
wi-li  here  to  bring  into  prominence — that  the  streugthening 
of  the  muscles,  produced  by  the  continued  application  of 
cleetricity,  was  the  most  eflfective  means  of  <1hh  km^  tlieni. 
Frum  tlic  Tuiddle  of  August  the  phrenic  nm.-«eluo  were  from 
time  til  time  irritated  with  a  weak  current,  and  soon  the 
respiratory  iiiuvetncnt  became  more  noticeable,  the  in>iiira- 
tions  deeper.  After  tlic  t  wi  iity-tifth  sitting,  the  patient  made 
his  first  efforts  to  writi-.  and  with  fair  buccess.  -Vfter  the 
fortieth  rvittin--  i  Xovembcr  the  sensibility  i)f  the  skiQ 

and  muscles  had  in  great  i>art  returned,  nlth-mgli  the  nates 
nnd  the  inner  side  of  tlie  lef>  thigh  were  ^till  exceedingly 
una '^thetic  ;  the  patient  was  no  louger  insensible  to  the  flow 
of  the  urine,  and  evacuation  of  the  ficces  could  be  effected  to 
a  feuliit  icnt  extent  with  the  use  of  gentle  purgative  agcnta. 
The  ]>atient  could  move  all  his  toes  with  freedom;  the  ad- 
duction of  the  upper  part  of  the  tbigh  was  easy,  the  abduction 
was  imperfectly  accomplished ;  the  legs  could  be  extended 
and  raise<l  a  little,  although  these  movements  were  frequent- 
ly hindered  by  movements  of  a  reflex  and  emotional  natui*e. 

From  the  beginniii-  "f  the  new  year  (1850)  the  patient 
made  more  ra|»id  j)rogre.-s  in  the  use  of  the  lower  extremi- 
ties.   At  the  time  of  the  eixtieth  sitting  (February  18th), 
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lie  was  aide,  when  supported  on  both  sides,  to  walk  a  few 
steps ;  the  retlcx  muvtments  were  reduced  in  violence ; 
the  sensibility  of  tlie  skin,  e-pecially  on  the  left  side,  im- 
proved; reaction  of  tlie  niusclci?,  even  of  tlie  riirlit  side,  more 
free;  lv^pi^ltMl■y  ]>uvver  almost  nurnial.  By  tlie  eiiipKyment 
of  the  iodide  of  pota.ssium  ointment,  the  pains  and  tlir  ^welling 
on  the  ri^ht  sirle  of  the  iiei  k  had  been  reduced,  and  the  head 
could  now  he  freely  moved  to  the  right  or  left.  Potash- 
batli.-'  ut-re  now  employed.  After  the  eighty-fifth  bitting, 
when  we  temi»orarily  dlxontinued  the  electric  treatment  for 
the  sake  of  a  journey  ^^May  ll»th)  to  tlie  Teplitz  baths,  the 
patient  could,  when  supporte<l  by  the  arm,  walk  about  tor 
a  quarter-hour  at  a  time,  with  a  free  and  unconstrained 
movement  of  the  limbs.  The  sensibility  of  the  skin  on  the 
left  «ide  was  normal.  The  extension  of  the  fingers  of  the 
right  hand  M'ith  a  simultaneous  elevaticm  of  the  wrist  was 
not  yet  practicable ;  the  left  hand,  too,  could  not  yet  be  fully 
extended,  nor  the  fingers  spread  apart ;  but  the  remaining 
movements  of  the  hand  were  performed  with  tolerable  ease, 
60  that  the  patient  was  again  able  to  write  with  fireedom 
and  to  play  on  the  pianoforte.  The  assimilative  power  of 
the  muscles  of  the  hand  and  arm  had  improved.  The 
electro-mnBClilar  contractility  and  sensibility  in  the  extensors 
of  the  fingers,  and  preeminently  in  the  right  extensor  carpi 
radialis,  and  the  left  intero^is  ext.  tertius  and  qnartng,  still 
remained  depressed ;  a  remarkable  difference  of  condition 
was  al^n  TioticeabU'  between  the  Mm.  sacrolumbales  and 
longissimi  dorsi  of  either  side,  those  of  the  right  reacting 
with  much  less  power  than  those  of  the  left.  Evacuations 
occurred  daily  without  artiticial  help ;  tlie  urinary  discharge 
was  unobstructed,  tliougli  the  patient  had  often  to  strain  a 
long  time  in  the  beginning,  and  a  simple  respiratory  move- 
ment was  sufficient  to  check  it.  The  reflex  movement  still 
occurred  at  times  with  severity.  The  use  of  the  baths  at 
Teplitz  for  a  period  of  six  weeks,  and  the  after*employment 
of  the  WaldwoU  batha^  in  Liebenstein,  added  much  to  the 
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patient's  general  strengtli,  s<)  tbat  be  was  now  able  to  walk 
great  distances,  but  to  go  up:itairs»  was  &till  u  dilHcult  feat, 
ami  tbe  elevation  of  tbe  wrist  witb  tbe  tiimultaneous  ext<?n- 
siuii  of  tbe  fingera  vva8  positively  beyond  bio  ucooiiiplisb- 
ment.  Tbe  urinary  di.sebarge  w  as  >till  troublo«omp,  and  tbe 
Variations  in  tbe  electric  condition  uf  tbe^kill  uiid  iiiu:?cles 
continued.  Consequently,  on  tbe  5tb  of  November,  1859, 
tbe  electric  treatment  \va>  again  resumed,  and  wa--  carried 
on  for  >«ome  time  with  tedious  results.  ALany  yearo  were 
needed  for  tbe  full  rttstoration  of  the  patient. 


In  tbose  motor  disorders  which  are  occasioned  by  loco- 
motor ataxia,  and  are  attended  with  a  reduction  of  senai- 
bilitj — disordm  idiieh,  as  their  nature  indicateti,  can  be 
traced  to  a  diseased  eondition  of  the  posterior  columns  of  the 
spinal  cord  and  posterior  roots  of  the  spinal  nerves,  extendr 
ing  thus  only  a  relatively  small  part  of  the  distance  across 
the  spinal  marrow — ^the  electro-mnscular  contractility  and 
sensibility  suffer  comparatively  little.  In  the  electric  con- 
dition, therefore^  of  the  muscles  of  the  lower  extramities, 
no  conspicuous  departures  from  the  normal  standard  are 
exhibited,  even  in  those  advanced  cases  in  which  the 
group  of  symptoms — consisting  of  paralysis  of  the  oph- 
thalmic muscles,  peculiar  walk  of  the  patient,  wavering 
motion  when  standing  with  dosed  eyes,  sympathetic  dis- 
order of  the  bladder,  etc.,  etc — leave  no  room  for  diagnostic 
doubt.  There  are  even  special  cases  of  this  dass^  in  which 
the  electro-mnscular  contractility  seems  to  be  raised ;  tbcy 
usually  affect  people  of  extraordinary  exdtability  with  the 
fearful  excentrie  pains  with  which  the  disease  arising  from 
venereal  excess  is  introduced.  On  the  other  hand,  cases 
occur  in  whidi  the  irritabilily  of  the  extremity  which  is 
more  particularly  attacked  is  lowered;  this  is  made  appar* 
ent  bj  its  weak  contraction  on  application  of  the  induction 
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cnrrenti  and  by  fiu])scquent  conTolaiozifl  on  application  of 
the  spinal  marrow  nerve^nrrent 

Case  15. — J.  H.,  a  merdbant  of  Soxnmerfeld,  who  was 
mnch  employed  in  a  damp  cellar,  obserred,  about  the  begin- 
iiin<:r  of  December,  1866,  a  weakness  in  the  toes,  especially 
in  the  great  toe,  of  both  his  feet,  and  a  stiffiiess  in  their 
movement.  Tlie  latter  trouble  increased  so  rapidly  that,  in 
consequence  of  it,  as  well  as  of  a  difficulty  in  misiiig  the  lei;, 
hi*  gait,  particularly  in  ;i  confined  space,  became  unsteady. 
Disturbances  in  the  uriuury  and  intestinal  discharsres  were 
added.  When  I  visited  the  patient  for  the  first  time,  March 
23,  1S67,  his  step  was  very  uncertain ;  he  trod  heavily  on 
the  heels  ;  he  wavered  when  in  a  >t:iii<liiiu:  position,  especially 
\x]u-n  Ill's  t'vi'-  were  ciu-ed ;  he  experienced  a  painful  seiisa- 
tiuu  in  tlie  lumbar  region,  particularly  on  the  right  side, 
and  a  feelini:  <>f  tension  in  the  calves,  as  well  as  stiffness  of 
the  fourth  and  fifth  fingers,  in  particular  tho-^e  of  the  lefl 
hand.  Tlie  lower  rxtremitie-!,  from  which,  at  an  earlier 
st;ige  there  had  been  much  perspiration,  were  cold;  anaes- 
thesia of  the  soles  of  the  feet  had  gone  so  far,  that  the 
patient  was  insensible  to  pain  when  pricked  deeply  with  the 
needle,  and,  when  the  soles  were  touched,  gave  very  indefi- 
nate  indications  of  sensibility.  The  reaction  of  the  muscles, 
when  irritated  by  the  induction  current,  was  normal 

Cask  16.  —  W.,  a  merchant  of  this  place,  uniformly 
healthy  np  to  his  thirtieth  year,  addicted  to  the  joys 
of  lore,  perhaps  to  excess,  was  suddenly  afflicted,  without 
any  known  exciting  cause,  with  an  incontinence  of  the 
rectum  and  bladder,  accompanied  with  constipation  of  a 
very  stubborn  nature,  to  wlilth  were  soon  added  a  feel- 
in§  of  weight,  weakness,  and  cold  in  the  left  leg,  an  un< 
certain,  heavy  gait,  and  the  sen -at ion  as  of  some  foreign 
substance  xmder  the  sole  of  the  lefl  foot  When  the 
patient  attempted  to  stand  still  with  his  eyes  shnt,  he 
reefed  to  and  fro.  Erections  failed  him — he  was  impo- 
tent ;  bnt,  at  the  same  time,  the  urine  was  of  normal  cl^ 
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acter,  and  tlie  yertebral  oolnmn  was  in  no  part  affected. 
By  the  repeated  application  of  the  induction  cnirent 
upon  the  ischiadicQB  and  the  akin  of  the  aoffering 
extremities,  the  condition  of  the  patient  wag,  in  the 
conree  of  four  years,  somewhat  improved;  the  inconti^ 
nence  of  the  rectum  and  bladder  was  removed;  eracua- 
tions  became  generally  regular;  the  foot  was  warmer, 
the  gait  more  Bettled,  and  tlie  feeling  as  of  sonic  foreign 
Bu1>stance  under  the  mie  c»f  the  foot  was  dissipated,  bnt  the 
ability  to  stand,  with  closed  eyes  without  Btaggoring  about, 
was  not  refit' ;  and  this  eyniptom,  together  with  a  sense 
of  pr^ure  in  urinating,  especially  after  long  walks,  and  the 
iiial  il'ty  to  contract  the  sphincters  ani  et  vesicjie,  and,  last  of 
all,  tlic  impotence  of  the  patient,  plainly  indicated  the  nature 
of  the  difficulty.  The  applic-ation  of  the  electric  current  to 
the  N,  isclnadicus,  or  directly  to  the  muscles  of  the  legs, 
showed  a  reduction  in  the  electro-muscular  contractility  and 
sensibility  of  the  left  leg  as  compared  with  the  right 


To  this  place  also  belongs  that  species  of  paralysis  wliicli 
we  frequently  see  occurring  in  children,  a  paralysis  wliich 
is  not  of  a|M>plef'tIe  ui  i^'in,  nor  is  occiidioned  by  external  in- 
juries, but  is  produced  by  c  itlu  r  a  ^  yperaemia  or  an  inflani- 
luution  (jf  the  s]>inal  cord.  This  is  known  as  Infantile 
Spinal  Paralysis.' 

Although  it  is  often  a  matter  of  great  difficulty  to  indi- 
cate the  lines  of  distinction  between  cases  of  apoph  ciic  and 
of  spinal  paralysis  in  children — for  the  distinctions '  giren 

1  Hclne't  Paittlyiii  Itdkiittni  •pituiUa;  Bllliet**  Fin]fri«  CNentteUe;  On. 
eh«Bne*8  Paralyde  alrophiqiie  grBiueoM  d«  l*eiifiinoe;  W.  Onll's  P«mlyais 

during  Oontition. 

*  These  8yniptotn«tic  Hfft^rcnccs  are,  according  to  Heine,  as  follows :  1.  Tn 
spinftl  paraljiiLi,  the  lower  extremities  are  paralyzed  and  contracted  without  a 
oontvnipomticons  paralvsis  of  the  upper;  in  cerebral,  the  am  and  leg  qf  the 
game  aide  arc  f^enerally  puntlvzcd  and  contracted  at  the  StlM  time.  2.  In 
Rpinal  paraljaii,  the  Ainetions  of  the  mind  and  the  M»Me  are  undistarbed ; 
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bj  Heine,  whidi  we  reproduce  in  tlie  foot-note  below,  are 
not  hj  any  means  always  satisfactory  ;  nevertheless,  spinal 
paralysis,  as  occurring  with  children,  has  astani])  so  |)eeiiliar 
to  itself  that  the  experienced  practitioner,  espociully  when 
he  eeeks  the  aid  of  an  examination  by  electricity ,  can  hardly 
be  deceived. 

Ileiue/  who  has  the  great  merit  of  having  been  the  first 
to  draw  the  attention  of  physicians  to  this  form  of  paralysis, 
of  so  freqnent  occurrence  in  reeciit  times,  gives  the  following 
groupiii}^  of  its  symptoms,  to  tlie  general  accuracy  of  which 
the  numerous  eases  fulling  within  my  own  practice  enable 
me  to  bear  testimuuv : 

It  often  happens  that  children,  born  with  suund,  licaltUy 
constitutions,  at  an  age  of  fron)  six  to  thirty -six  months,  excejv 
tiuiially  when  older,  with  or  without  preceding  indications  of 
illness,  fall  suddenly  sick,  with  exhibition  ot"  heat,  conges- 
tive and  irritable  conditions,  fever,  ftctnirnt  ciyiTiir,  :md, 
where  ditHcult  teething  is  added,  tlie  further  attendant 
effe<*t-  tluis  induced;  as  well  bometimer^  with  symptuma 
of  the  difturbed  devel<'j>ment  of  some  cxanthematie  malndy; 
or,  finally,  with  those  of  a  rheumatic  fever.  S(»on  after, 
cuiivulsions  of  a  light  or  severe  form  l>reak  out.  and  are  re- 
j>eated  %\  itli  sliorter  or  lunger  iiiterval^^.  In  other  ca^es, 
without  any  introductory  6ymptoni>,  the  disease  suddenly 
appear-  with  convnlsions,  foaming  at  the  mouth  and  nose, 
blueness  of  face,  etc.  Often  even  these  prccnr-ors  are 
wanting,  or  show  themselves  in  only  a  slight  form,  and 

wUle  in  cerebral  are  exhibited  a  look  of  more  or  less  Bimplicity,  imperfect 
p<iTr<T>  of  >i|>f.  (  h.  involuntary  flow  of  saliva,  wcakt  ncil  hi'ailti^'  ;inil  B'v^)\t  oti  the 
adc^  ikt]  r^ide,  sparkles  before  the  ere,  stmbismus,  conslnut  pains  in  the  heud. 
3.  Id  spinal  paralysis,  considerable  atrophy  and  coldness  of  the  paralyzed 
linibt  we  obaenrable;  while  ia  cerebral  these  pecuUarities  are  wanUx^,  or  ezUt 
hvt  to  a  ali^t  degree^  4.  In  t^nal  paraljai.-^,  great  relaxation  of  the  legs ;  ia 
cer«bni1,  great  stiAieea,  and  a  spaamodie  condition  of  the  muaclea  and  corda^ 
are  manifested. 

'  Beobachtungen  iiber  Lahroungszustande  der  untem  Extrcniit&ten  und 
dem  Behandlung  •  Stattgart>  1840.  Aleo  Splnalo  Kinder  Lahmmig :  Statl- 
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paralTBis  comes  on  alnio-'t  in  a  >inirl(*  Tiijrht.  After  the 
malady  has  continued  tor  a  l-mi^rr  or  -luTter  time,  with 
greater  or  Ic-^  violence,  nii<l  with  or  without  convul-ioii:-,  a 
r(  ini>-iuii  of  the  .Nyiiiptoiuri  ticcurs;  and  the  chihl.  whuee  lilo 
wa<  Itc'fore  in  crreat  danj^er,  rests  qnietly,  tliou;_'li  pale  and 
exliauisted,  uiid  u]'(  ii-  its  eyes  and  looks  around,  as  If  it  had 
jutit  awakened  froui  a  deep  sIl-oj).  It^  pareiit>  heirln  to  re- 
joice in  tlie  hopo  of  it'-  i-c-torutiou,  wIk'H  tlicy  <li>cover  witli 
alarm  that  tlu-ir  child  is  paralyzed,  either  in  all  its  extremi- 
ties or  in  one  or  Ijoth  le^gs,  or  merely  in  a  single  arm  or  a 
sino^lc  leg,  etc. 

SometimeB,  the  ]taralysis  is  still  more  extensive;  in  ad- 
dition to  the  uj>per  and  lower  extremities,  the  mubclt"-^  of 
the  hack  are  ]>anilyzi;d,  so  that  the  patient  cannot  sit  up- 
right, or  certain  lateral  muscles  of  the  body  are  included  in 
the  paralysis,  m  the  sterno-cleido-mastoideus,  etc.,  so  that 
tlic  liead  of  the  patient  i>  turned  to  one  side.  The  hladder 
and  rectum  generally  remain  untouched,  or  suflfcr  but  tem- 
porarily. 

In  the  course  of  four  to  eight  weeks,  a  reduction  grad- 
ually occurs  in  the  paralytic  effects ;  if,  in  the  outset,  all 
the  muscles  of  the  extremities  were  paralyzed,  at  a  later 
period  only  those  of  one  side,  or  an  arm  and  leg  of  different 
sides,'  or  the  up}>er  part  of  an  arm  or  a  thigh,  or  one  only 
of  these,  or  a  caUT  and  a  foot,  or  the  lower  part  of  an  arm 
and  a  hand,  or  the  muscles  of  ihe  back  alone,  remain  par- 
alyzed. However  extensive  the  paralysis  may  have  been 
la  the  begiuiung,  in  all  the  eases  as  jet  observed,  the  little 
patients  have  still  been  able,  in  a  reclining  posture,  to  draw 
np  the  thigh  a  little  distance,  and  again,  though  with  greater 
difflcolty,  extend  it  The  sensibility  of  the  paralysed  parts 
continnes  almost  always  n(»rmal ;  at  the  most,  it  is  a  little 
lowered,  never  raised.    The  temperature  of  the  a£Eected 

'  IfiiTii',  In  his  Monoijmph  f.  ,  p.  1.^).  pars:  "  TajifS  of  huMl);ir  p.-irHlvsis 
arc  in  gc'oerol  vetj  rare;  none  have  fallea  witbm  mj  practice.  la  Case  16  I 
f«lliUI  give  as  ittttanM  of  lambar  paraljrtia." 
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memben,  after  tiie  first  attack,  soon  sinks  from  the  normal 
height  lower  and  lower ;  the  legs,  particularly  the  thighs, 
become  cold  and  bluish,  and  the  K^uronr  thermometer, 
held  to  them,  falls  sometimes  to  the  14th  degree.  While, 
a*  years  are  added,  the  longitudinal  growth  of  the  paralytic 
extremities  generally  proceeck  with  tolerable  regularity,  the 
atropliy  of  the  affected  parts,  which  80on  follows  the  pa- 
ralysis, increases.  The  troehantei"^,  the  knee-pans,  and  the 
R;qail:i  remain  inijtcrfectly  developed;  the  tnhular  bones 
havu  a  .-^uialler  circuuiference  th;iii  in  their  nurnial  condi- 
tion ;  in  Bome  cases,  the  bones  are  also  deficient  in  their 
longitudiaul  growth,  and  their  ligaments  are  relaxed.  Two 
or  three  years  after  the  fit  tack,  wlicn  the  little  patients 
begin  to  j^nt  their  paralyzed  extremities  again  in  motion, 
distortions  arise,  bruujjht  on  bv  the  use  of  the  enfeebled 
muscles,  such  as  pes  varus,  valuu-,  c(piiniis,  calcaneus  par- 
alyticus, genu  recurvatum,  invcr-uni,  cvcrsnm,  paralvticum, 
etc.  Tlir  |i]iy>ii.l..oieal  cause  of  tlit  ir  nriL^in  is  as  f«.lln\vs : 
Since  all  the  inuscles  of  the  paralyzed  ]»art-  have  not  lt»st 
their  elasticity  fully  or  to  an  etpial  degree,  at  ever}'  move- 
ment those  muscles  which  still  possess  some  vitality,  having 
no  opposition  to  overt  . »nie  on  the  part  of  the  antagonist 
muscles,  undergo  a  gradual  shrinknL^f  ;  and  thus,  in  the  end, 
one  or  another,  and  sometimes  several  kinds  of  deformity 
are  contracted  by  the  sjime  person.  Thus,  when  the  dorsal 
muscles  are  paralyzed,  the  continuance  of  a  sitting  2)osture 
induces  lord(»!- :  and  when  the  lateral  muscles  are  not 
equally  paralyzed,  scoliosis. 

Upon  the  general  health  and  the  duration  of  life  these 
paralyses  exercise  no  detrimental  influence  ;  on  the  eontraiy, 
they  ^equently  are  attended  with  an  inclination  to  a  prema- 
ture physical  development,  and  with  a  certain  immunity 
against  other  diseases,  in  particular,  those  of  an  epidemic 
character. 

That  the  kind  of  paralysis  here  described  belongs  to  the 
dass  of  q»inal  pandjsis  is  shown,  in  the  absence  otjpatt^ 
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mortem  examinations,  to  whicli  we  refer  by  the  following 
fects :  1.  The  perfect  integrity  of  the  functions  of  the  brain. 
9.  The  occurrence  in  special  cases  of  a  paralysis  of  the  upper 
arm  or  thigh,  without  the  contemporaneous  paralysis  of  the 
lower  arm  and  hand,  or  the  leg  and  foot.  8.  The  qnickly- 
following  emaciation  of  the  paralyzed  parts,  and  the  simnl- 
taneons  check  in  growth.  4.  The  late  origin  and  gradual 
increase  of  distortions  in  form,  in  contrast  with  the  early  oc- 
currence of  these  in  cases  of  cerebral  paralysis.  5.  The  per- 
fect correspondence  of  the  electric  condition  of  the  paralyzed 
muscles  to  their  condition  in  cases  of  spinal  paralysis,  as  op- 
posed to  the  fact  that  the  electro-mnscnlar  contractility  in 
the  apoplectic  paralysis  of  childhood  is  normal. 

We  find,  aooordiuglj^  either  that  the  mascles  of  the  par- 
alyzed parts  have  suffered  but  little  as  regards  their  electro- 
muscular  contractility,  or  that  some  one  smaller  or  lur-  i 
meniber  ha:*  suffered  in  tliis  respect  to  a  irreat  degree.  In 
the  tirst  ease  we  are  autlioi  i?:ed  to  conclude  tlmt  the  paraly- 
sis will  pass  off  in  a  comparatively  short  time,  and  may, 
therefore,  make  a  lav()ra1)Ie  prognosis;  while  in  the  second 
case  siicli  ra'lieal  (li-turliances  in  the  nutritive  |ir. K-e.>;ses  are 
present,  that  even  innler  the  wmiA  liopet'iil  eoiiditit >ns  a  treat- 
ment <»!' loiiij;  (hiration  is  tVeijUeiitly  crowned  with  uii-ati-lac- 
tory  ivsults.  Il'  we  examine  such  patients  a  short  time  alier 
the  pnraly-i-  ha^  hefalleii  th»'iii,  we  generally  find  a  porrii'U 
ot'tlie  imi~('le-  ul' tlie  pai'alyzed  parts  normal,  aimtlitT  portion 
not  ^«»  well  olf,  and  a  third  wholly  \\  ithont  reacting  power. 
Upon  a  later  examination  of  these  patients,  tlio-e  paraly;5ed 
muscle-,  wh<i-('  rleetnV  eontrnetility  and  >ensil)ility  were  in 
the  -lut-et  of  the  (li-i'ase  undistur])cd,  regain  the  power  of 
active  movement.  Finfillr.  the  muscles  which,  after  tho 
lapse  of  a  year,  are  stili  wholly  deprived  of  electric  contrac- 
tility and  sensibility,  become  utterly  d^enerate,  and  incapa- 
ble of  a  restoration  of  function. 

"We  find  a  very  favorable  case  of  this  kind  of  paralysis, 
one,  however,  in  which  no  mention  is  made  of  the  electric 
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oondition  of  the  paralyzed  muscles,  in  Guj^s  Hospital  !Re* 


A.  E.y  a  delicate  child,  with  light  hair  and  bine  eyes,  one 
year  old,  ent,  in  the  conrae  of  six  weeks,  four  upper  and  two 
lower  incisor  teeth,  without  any  marked  disturbance  in  the 
general  health.  During  a  subsequent  period  of  about  eight 
days  a  light  fever  and  diarrhoea  often  came  on.  The  mother 
obeenred  one  morning,  after  spending  a  sleepless  night  in 
watching,  that  her  child  could  not  raise  its  right  arm,  which 
hung  l(x>8c] y  by  its  side.  The  muscles  of  the  shoulder-blade, 
especially,  had  lost  their  tone.  The  paralysis  continued,  and 
the  muscles  began  to  dwindle  in  size.  The  child  could  move 
its  fingers  freely,  but  was  not  able  to  lift  its  arm.  Ko  indi- 
cation  of  an  irritation  of  the  gums.  Under  an  electric  treat- 
ment of  a  very  light  character,  a  perfect  cure  was  effected  in 
aix  to  eight  weeks. 

Of  the  numerous  cases  under  this  head  which  I  myself 
liave  e.vuniined,  I  shall  first,  to  prove  the  truth  of  the  state- 
ment*? I  have  made,  describe  two  of  them,  in  which  a  favor- 
able prognosis  could  be  based  upon  the  nearly  normal  elec- 
tric conditi»>?»  of  the  affected  muscles. 

Cask  1  7.  ~l*aul  Jacobv,  a  snuilL  lively,  somewhat  scr^  -t'li- 
lous  boy  of  tliree  vears,  in  Octuber,  IS.'iS,  witlmut  anv  known 
occa>i<»n,  bccuine  morose  and  inert,  lost  appetite,  and  was 
frequently  feverish,  especially  toward  evening.  At  the  same 
time  his  pn routs  ..li^^t-rv  that  his  head  wjis  held  continual Iv 
incliiu  d  t'>  the  It'tt  -ill*',  tliat  he  was  loath  to  walk,  and  that 
in  walkliiir  hi-  It't't  leg  dragged.  T]if>-;e  indications  gradually 
btMTiiiu^  nil. ft-  j'ntiiounced.  Tlic  little  patient  oonhl.  at  kst, 
Ti»-irher  walk  \i<<v  -tand  ;  the  inii-cif-.  ol'  the  lower  extreniities, 
especially  of  the  thigli>  and  iMittMck^,  became  thin,  and  felt 
lax  and  flabby.  Cantiiarides  along  the  spine,  embrocations 
and  liaths,  had  so  much  improved  the  child's  condition,  that 
iti*  head  was  less  inclined  to  the  left,  and  a  slight  increase  in 
the  strength  of  the  lower  extrcm  it "(  s  was  observable.  Xever- 
theless,  when,  at  the  request  of  Geh.  Bath  ISombeig,  I  first 
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vi^ito<l  the  l>o\%  April  fi,  A\  months  after  the  bepin- 

nt"  tlic  ili-i'n<4e,  he  cnuM  m-itlier  ^.tand  nor  rn\>v  the 
tlii«j;h  ;  the  iik  t\  t  incntiJ  of  the  tnrMitj  and  tlie  toet?  wt  rc  fn  e  ; 
the  h«'nd  iiicliiuil  t>^  the  left:  the  8en>ihiiitv  of  the  8kiu  and 
nuisclew  e.eenie<l  nunnal  to  the  toiifh  find  wljen  prieke^l  with 
u  needle.  An  examination  hy  electricity  gave  a  tolerahly 
j^ood  reaction  of  all  tlu'  afler-ted  nmseles  as  re«rHrt)>  their  con- 
tractility atid  <eii-i!ii]ity,  ahliiniLrli  a  not  incuii>IdiTahle  dif- 
ference maiiifr.>Uil  it.-clf  hetweeii  the  extension  t.f  tlie  nirht 
leir  and  the  riirlit  Mm.  jrlntaM,  an<l  the  muH.le&  uf  tlic  >aino 
iiaiiir  of  the  left  nde,  the  former  roactinir  with  much  more 
|Mi\\(  i*.  The  ]>ro<^nosis  was  c(Hi-iM|ii('iitl\'  a  t'avin'ahle  one, 
and  in  fact  after  the  sixth  slitting  t^Ajuil  l.Mln.thr  cliiKl  ro\dd 
alrea<ly  stand  «  few  iti-MiHtits  with  the  su}»}Ntrt  *jf  a  t  hair. 
Alh  r  the  sixti  riitli  ^itTi^trfMay  23d),  when  led  hy  the  hand, 
it  coultl  walk  about  the  loum ;  the  mnscles  had  incicaml  in 
strength  and  size  ;  the  head  was  less  inclined  to  the  left.  On 
the  twenty-sixth  sitting,  with  which,  Jnne  1st,  we  endctl  the 
treat iiu  nl,  ihe  little  patient  conld  walk  sev<  ral  times  up  and 
down  the  room  without  assistance.  The  dragiring  of  the  left; 
leg  wius  no  longer  apparent;  the  muscles  felt  tiiiu  and  elas- 
tic. A  slight  iiieliiiation  of  the  head  to  the  letY  wa^  the  only 
remaining  trace  of  the  diseas<.'.  and  this  also  «!i-ap[)eared  upon 
the  employment  of  the  S<xd  bath  at  liheuie,  from  which  the 
patient  retunied  completely  cured. 

Cabs  18. — ^Paul  Allewelt  was  perfectly  healthy  till  he 
was  a  jear  and  a  half  old ;  in  his  gixtecntb  month  he  was 
able  to  walk,  md  had  already  at  this  time  cnt  six  teeth. 
Aboat  the  middle  of  An^^ust,  without  known  can^e,  he  fell 
sick  at  the  oountrj-house  of  hiis  parents ;  fever,  light  dis^ 
Olden  of  the  stomach,  and  strong  thirst,  were  mandfe^ted ; 
on  the  other  hand,  all  signs  of  cerebral  irritation,  cramps, 
etc.,  were  absent.  When  the  little  patient,  having  been 
confined  to  his  bed  for  eight  days,  rot«,  he  could  neither  . 
hold  his  head  upright,  nor  sit,  nor  raLw  hia  arms  or  his  feet. 
Within  four  weeks,  by  the  use  of  invigorating  baths,  hia 
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condition  was  oonsiderablj  improyed.  Panl  conld  again 
hold  hia  liead  straight,  flit,  and  use  his  right  arm  and  hia  left 
foot  with  freedom;  on  the  other  hand,  the  upper  part  of  the 
left  arm  and  the  right  thigh  remained  entirely  paralyzed, 
while  the  movements  of  the  left  forearm  and  hand  and  the 
right  leg  and  foot  were  perfectly  free.  When,  at  the  desire 
of  Dr.  Abarbanell,  Jr.,  I  visited  the  patient,  Kovemher  16, 
1858,  three  months  after  the  beginning  of  the  malady,  no 
essential  change  had  taken  place  in  his  condition  as  above 
described ;  the  left  arm  could  not  be.  moved  from  the  side  of 
the  body,  the  M.  deltoidens  sinist.  was  laz,  the  right  thigh 
oonld  be  only  slightly  raised,  the  leg  coald  not  be  extended ; 
standing  and  walking  were  impossible ;  the  quadriceps  fein. 
dext.  and  the  glutsei  were  lax  and  shrunken.  An  examina- 
tion of  the  electric  condition  of  the  paralyzed  muscles  showed 
the  elect ro-rauBCular  contnictility  and  sensibility  of  the  left 
deltoidens  lowered,  o{'  tlie  remaining  muscles  of  the  upper 
part  of  the  arm  normal;  in  the  quadriceps  fern,  dext.,  how- 
ever, this  reduction  of  contractility  and  sensibility  was  found 
far  greater;  the  right  glutiei  also  reacted  more  pf>urly  than 
the  left.  The  temperature  of  the  pantlyzed  ann  and  leg 
showed  no  remarkable  variation.  Accordingly,  a  favorable 
prognuEiis  conld  l>e  made,  although  a  treatment  of  lonir  dui'a- 
tion,  e-ipeeially  of  tlie  ](aralyzed  leg,  was  to  l)e  antici]>ated. 
In  point  of  fact,  at  the  end  of  January — ^ufter  twenty  sit- 
tings— tlie  little  ]>:itient  conld  already  raise  with  ease  and 
make  nr^e  of  the  attected  arm,  though  it  was  soon  fatigued. 
From  the  middle  of  June — after  forty-two  <i^ting« — lie  conld 
gtand  ni»right  when  supported  on  both  Jirms,  and  from  the 
beginning  of  August — after  fifty-four  sittings — he  crniM 
stand  a  longer  time  witliout  !*up]>ort.  After  the  s^ixty -eight ii 
sitting — October  2od — Panl  could  widk,  when  led  by  the 
right  arm,  across  the  rotnn,  though  in  so  doing  lie  set  down 
the  right  foot  much  out  from  the  line  of  the  body.  After 
the  seventy-fourth  sitting — December  26th — whenever  he  fell 
he  conld  rise  without  help,  and  could  walk  up  and  down  the 
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room  alone,  though  still  with  uncertain  steps ;  he  set  the 
right  foot  to  the  floor  in  a  natural  manner ;  he  could  raise 
the  thigh  freely  and  extend  the  leg  ^vith  energy ;  the  assimi- 
lative and  reactive  power  of  the  muscles  had  improved. 
The  few  subsequent  sittings  served  to  give  additional 
strength  to  the  leg. 

But  other  cases  were  not  so  fortunate  in  result  as  those 
above  described.  In  many  cases,  where  important  muscles 
have  suffered  atrophy  and  a  complete  loss  of  electro-mus- 
cular contractility,  all  that  can  be  hoped  for  is,  at  best,  an 
improvement  of  condition  by  means  of  the  electric  irritation 
of  the  muscles  still  capable  of  reaction ;  in  others  not  even 
80  much  as  this  can  be  attained. 

Case  19. — Clara  S.,  a  healthy,  blooming  child,  from 
Russian  Poland,  when  two  years  and  a  half  old  fell  from  a 
carriage  and  wounded  the  skin  of  her  right  thigh ;  the 
injury,  however,  was  so  insignificant  that,  a  few  days  after, 
she  was  able  to  walk  about  without  hinderance.  About  three 
weeks  later,  without  known  cause,  a  light  fever  appeared, 
which  confined  the  child  to  her  bed  for  eight  days.  When 
she  was  again  able  to  rise,  her  parents  remarked  that  the 
right  leg  was  paralyzed.  They  ascribed  this  effect  to  her 
fall  from  the  carriage,  and  hoped  that  with  rest,  invigorating 
washes,  etc.,  the  normal  power  of  movement  would  return. 
Instead  of  this  result  following,  the  leg  became  more  and 
more  emaciated,  grew  cold,  lax,  and  wholly  useless.  At  the 
request  of  Greh.  Rath  Mitscherlish,  on  the  7th  of  September, 
1858 — about  six  months  after  the  accident — I  visited  the 
child.  The  right  leg  was  not  shortened,  but,  in  respect  to 
temperature  and  assimilative  power,  differed  very  greatly 
from  the  left.  The  child  could  neither  go  nor  stand  alone, 
nor  accomplish  any  movement  of  the  leg  except  a  slight 
elevation  and  adduction  of  the  thigh.  The  knee-joint  was 
relaxed,  the  leg  and  foot  inclined  outward;  in  a  standing 
posture  the  right  leg  was  depressed,  and  the  vertebral 
column  was  bent  somewhat  to  the  right ;  when  the  patient 
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lay  face  duwnward,  tlie  vertebral  eolumu  was  perfectly 
straight.  As  to  the  muscles,  the  Mm.  sacrolumbalis  and 
lonfcisslums  dorsi,  and  the  g^lntfpi  of  the  right  side  uct*.d 
with  much  less  power  than  the  homonymous  ones  of  the 
left  ;  the  reaction  of  tlie  M.  quadriceps  femoris  was  still 
worse,  and  it  failed  altoi^cther  in  the  extensors  of  the  foot, 
the  Mm.  til)ialis  ant.  and  post.,  and  the  peronteus.  A  very 
unfavorald*  |  ro^rnosis  had,  therefore,  to  be  made,  and,  in 
fact,  though  the  little  patient,  on  December  31,  ^9,^)^,  after 
thirty-four  sittings,  could  f^tnnd  alone  and  could  raise  the 
thi^di  a  littio  higher  from  the  floor,  and  thus,  when  led, 
could  walk  with  more  ease,  still  not  the  least  favorable 
change  was  observable  in  the  leg ;  on  the  contrary,  the  leg 
and  foot  were  blue  and  cold,  and  were  covered  with  chil- 
blains and  deep  ulcers,  which,  notwithstanding  all  applica- 
tions, were  not  healed  till  the  end  of  Febmaiy.  Prom  this 
time,  in  order  to  use  the  muscles  as  much  as  possible,  the 
patient  wore  on  the  joints  of  her  hip^-knee,  and  foot  an  ad- 
justable apparatus  adapted  to  the  purpose,  and,  by  the 
continued  use  of  electricity — three  times  a-week — the  use 
of  the  Waldwoll  baths,  and  bj  rubbing  of  the  skin,  she 
improyed  so  much  that  when,  at  the  end  of  May,  after 
ninety'flix  sittings,  she  went  to  Eehme,  the  reaction  of 
the  dorsal  muscles,  the  glutei,  and  the  quadriceps  femoris 
was  greatly  increased;  these  muscles  had  augmented  in 
size,  the  tmperature  of  the  leg  was  higher,  the  walk  more 
£nee  and  secure,  and  the  elevation  of  the  leg  easier ;  the 
knee  was  still  stiff,  and  the  leg  and  foot  bent  consider- 
ably outward.  The  Sool  baths  of  Kehme,  which  were 
employed  for  six  weeks,  and  added  to  the  general  strength 
of  the  leg,  had  but  little  influence  upon  the  power  of 
motion,  and  thus,  when,  on  the  4th  of  August,  an  ez* 
amination  was  made,  no  obs^rable  contraction  of  the  mus- 
cles of  the  1^  and  foot  could  be  traced,  even  on  the  appliea- 
tion  of  a  strong  current. .  When,  at  the  end  of  September, 
after  one  hundred  and  twenty-five  sittings,  the  patient  left 
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Berlin,  while  all  other  movements  were  more  developed, 
thongh  the  leg  was  thrown  ont  lees  in  walking,  the  foot 
mneh  less  inclined  outward,  and  the  variation  of  the  tem- 
perature of  the  two  legs  much  leee  marked,  still  the  bend  and 
turn  of  the  foot  ontward  or  inward,  or  even  to  execute  the 
slightest  movement  of  the  toes,  was  not  yet  practicable,  and^ 
on  application  of  a  strong  current,  only  a  veiy  weak  reaction 
of  the  affected  m  useless  was  perceptible. 

Case  20. — Ricliard  G.,  a  year  and  three-quarters  old, 
was  ill  for  about  five  months  with  light  flushes  of  fever, 
which  sometimes  eonfined  the  little  patient  for  a  few  days  to 
his  bed,  but  passed  away  without  leaving  any  trace,  until,  a 
few  weeks  after,  his  parents  observed  that  the  child  played 
with  the  right  hand,  but  did  not  use  tlic  right  arm.  They 
soon  also  ))erceiTed  a  marked  emaciation  of  this  part,  and 
(January  27,  1862)  brought  the  child  to  me.  The  boy 
was  strong  and  hearty ;  the  riprht  forearm  and  hand  normal; 
the  right  arm  somewhat  emaciated;  the  deltoideus  in  a 
condition  of  complete  atroi)liy  ;  the  ligamentii  were  relaxed 
to  such  a  degree  that  the  humerus  could  be  luxated  in 
ever}'  direction.  Upon  direct  excitement  a  slight  reaction 
of  the  anterior  part  of  tlie  deltoideus  was  indeed  still  mani- 
fested, thougli  an  electric  treatment,  carried  on  for  an  un- 
usually long  time,  had  not  the  sliglitest  residt;  and  never 
in  any  similar  case  of  great  relaxation  of  the  lig.  capsulare 
humeri  and  its  aocessory  ligaments,  have  I  witnessed  a  favor* 
able  issue. 

[Omakio  htwjanoM  FuuLma— The  ml^eet  of  Ii)ftatll«  FknlTrfB  If  of 
Tei7  great  importance  both  on  k  count  of  the  frcqaency  with  which  cases  oo» 
cur,  and  the  difficultr  which  attendn  thf  lr  cure.  In  the  generality  of  instances 
the  diflcaae  u  allowed  to  tniie  ita  own  course  from  a  talaul^ca  idea  that  nothing 
oMi  be  done  toward  iti  arrest.  Serenl  yean  ago,  however,  I  pointed  oat  tho 
true  nwtliod  of  treatlag  the  wont  oaaee  <ii  the  allhetloii  in  qaeation.  Hm 
method  conrtiata  in  the  use  of  tlie  direct  galvanic  current. 

Tn  the  Xne  ForA  Mtdicai  JotmuU  for  Deoember,  1860, 1  reported  the  fol> 
lowing  cases : 

Can  I.— H.  J.,  nale^  aged  flre  yean,  came  vnder  my  oara  April  lOtb,  IMI^ 
to  be  floated  for  paralyala  of  both  lower  axtremikiea.  Doting  the  prerioue 
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A  aiinilar  }>aralysi3  of  die  lower  eztremities  oocars  in 
rare  eases  among  adults,  ooeasioned  either  by  the  influenee 
of  some  ezanthematic  action,  or  other  nnknowncanae.  The 

summer  the  child  had  sufTered  from  wlioopiiiK<«Otigh,  and  whnn  the  disease  was 
at  its  hti<;ht  motion  and  f'on«atjon  were  pnddenlr  lost  in  both  from  tho 
hipH  (iown.  Me«nc.il  ;ulvRi.'  \v:i.-  ut  once  uhlaim.'d,  and  various  xuLasuroa  were 
iii  cuQdequence  adujiled,  without  any  material  bcuetit  S«a-bathing  was  tbca 
VBMnuiiaidedf  s&d  this  was  MtfafuUy  pcrdsted  in  for  lennl  monthi,  irfth  the 
veMilt  of  mtorlng  AMiaibillt j  to  both  UmtM,  md  modon  to  tbe  miudes  of  tiw 
thighs.  Since  then  strrchnia  had  been  administered^  both  by  the  stomach  and 
by  subcutaneous  injrction<«,  without  the  least  improvement  being  effected. 
Upon  examinatiuD  with  tbe>iesthcBiometer  I  found  the  sensibility  of  both  limbs 
tolerably  good.  The  mercury  of  a  delicate  thermometer,  the  bulb  of  which  was 
applied  to  the  thigh,  stood  at  90*,  while  below  the  kneee  the  temperature  wae 
but  82°.  The  child  was  able  to  flex,  extend,  rotate,  abdoct  and  addaet  the 
thighs,  and  to  flex  and  extend  the  legs.  There  was  no  power,  however,  over 
the  feet,  and  upon  careful  examination  I  could  not  find  that  a  sinjrlc  musclcj 
situated  below  the  knees  was  cupabic  of  contracting  from  strong  induction  cur- 
lentL  Both  Isgt  were  atrophied.  They  were  of  the  aame  rise,  being  at  Ae 
laigeet  part  six  and  a  quarter  inebea  in  cireumferenoe; 

Aside  from  the  panlyaia  the  child  ap[>eared  to  be  in  good  liealtii.  Its  a|»» 
petite  was  goo*!,  there  was  no  pain,  and  it  <!<  pt  wfdl  ut  nlglit. 

T  dtrectrd  tli;il  night  and  moruiii|:  l>nth  1<  i:^  rlmnld  lie  put  ujt  to  tliL-  knee:! 
in  water  of  the  temperature  of  HO'',  uud  kept  there  fur  twenty  iiiiuulet» ;  that 

they  sboaM  then  be  w^  rubbed  for  half  an  hour  with  a  coarse  towd,  and  the 
anuMdee  kneaded  for  Ae  same  period ;  the  child  waa  alao  to  be  bronght  to  me 
three  Umea  a  weeic  for  faradisation. 

This  treatment  was  continued  for  throe  weeks  with  but  little  if  any  benefit. 
Purixig  this  time  I  bad  continue  to  use  very  strong  induction  currents  for  Ut- 
teen  minatce  to  eaeb  leg  three  timea  a  week.  The  machine,  whi<A  waa  rery 
powerfhly  waa  pot  in  action  by  a  battery  consisting  of  three  Smee*s  cells.  The 
CSVrent  eicited  caused  the  moot  inti  ti.-i'  pain,  but  did  not  produce  the  slightest 
apparent  contrai  linn  in  any  mnsclr.  I  thm  dtterniined  to  in, ike  u»'  of  the 
constant  current  derived  from  n  volUuu  pile  of  one  hundred  pairs — and  e<»ii«e- 
qoently  posscsiied  of  great  intensity.  The  poles  were  applied  first  tu  the 
HWafia  antioaa  of  the  right  kfr  The  inatant  the  circuit  was  made  the  foot 
Biofed  up.  Bf  eontinning  the  experiment,  I  found  that  contraetiona  could  lie 
induced  in  every  muscle  of  both  legs.  I  then  had  an  arrangement  constructed 
for  makin*  and  breaking  the  circuit  rapidly,  ami  persevered  with  the  treatment 
daily  fur  a  week.  During  the  whole  of  this  {leriod,  at  every  trial  contracUous 
were  invariably  induced  in  every  muscle  upon  the  circuit  being  made  and 
broken.  The  warm  water  iUetiona  and  Incading  were  aleo  continued.  I  ww 
found  ihat  the  ten^enture  of  tiie  legs  below  the  knees  was  86%  and  that  the 
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paralyBis  in  sach  cMes  is,  of  oouTBe,  sobjeet  to  sacb  modifi- 
cations as  tihe<sompIeted  stnzctnreof  tiie  body  would  indnoa. 
Amxmg  these  are  the  following :  1.   As  tiie  bones  of  tlie  adult 

clreamftrenoe  wts,  1  the  tomtit  pkoe  'of  meMarement,  mtcd  «iid  <ni»«^th 

inche-i.  The  facts  that  the  toea  could  now  be  slightly  flexed  and  extended  hj 
voluntary  efforts,  and  that  there  was  some  little  power  over  the  gastroctiemii 
muscles,  assured  me  that  the  cure  would  ultunately  be  complete^  In  tlu:;  liof>€ 
I WM  not  ^Uiappointed.  AowndiiMQt  ooodnmd,  %ni  on  fho  Vtlih.  of  August, 
when  I  eaw  tlie  child  for  flie  kei  tfane  profendoaeDj,  power  over  ell  the  mo^ 
dee  of  both  lege  was  almost  oompletdy  restored.  Yeiy  feeble  indvetioii  CON 
rents  now  caused  contraction.  The  tibialis  anticus  vrns  still,  however,  weak ; 
but  I  have  no  doubt  that,  by  exercise,  it,  a.^  well  as  all  the  rt  st,  will  become  well 
nourished  and  strung.  At  this  date  the  circumference  of  the  legs  waa  eight 
end  a  half  inehei,  end  the  temperetare  90*. 

Oais  n.->M.  W.,  femele,  aged  three  years,  was  hraoght  to  me  Dee.  S^ 
18G4,  suflfering  under  paralysis  of  the  right  lower  extremity,  the  consequence 
of  a  fever  with  which  she  had  been  affpeted  the  previous  Rummer.  Upon  ex- 
amination, I  found  the  temperature  of  the  leg  below  the  knee  six  d^rees  lower 
than  Ant  of  the  otter  limk  TIm  dnmnkmmt  at  the  fhllest  part  of  the  calf 
was  an  inch  lese ;  senaibility  was  obtuae,  thou^  not  entbely  aboKehed.  With 
the  exception  of  the  flexor  breris  digitorum,  t!  :  vos  complete  paralysis  of  all 
the  muscles  which  act  upon  the  foot  and  toes.  There  was  not  the  ali^test  OOO- 
traction  produced  in  any  other  by  ?tronp  induction  currents. 

Previous  to  my  seeing  the  child,  faradisation  had  been  imperfectly  used, 
and  sttTchnia  and  atunnlating  lininients  had  been  employed  without  any  good 
eflbob  The  opinion  was  eipreesed  hj  sereral  endnent  ph j^daas  that  e  enre 
was  impossible. 

I  doterminotl  to  make  use  of  very  powerful  induction  current?^,  hot  water, 
rubbing  and  kneading,  ns  in  the  case  described.  I  continued  these  measures, 
and  by  the  27th  there  was  very  considerable  amendment.  Faradisation  had 
been  employed  at  intervals  of  two  or  three  days  throoghont  the  interrsL  The 
temperature  of  the  leg  had  inerMsed,  and  oontractloiia  of  the  extensor  mnsolee 
of  ilu'  foot  and  toe?  eoold  be  oidted  to  a  sUght  extent.  There  was  no  increase 

of  vohinlary  pov^cr. 

On  the  2oth  of  January  I  applied  a  battery  to  the  limb,  consisting  of  a  plate 
ef  dno  and  one  of  diver,  conneeted  by  an  insnlated  wire^  The  dno  pkte  was 
kept  in  contact  with  the  thl^  while  the  diver  plate  waa  placed  on  the  anterior 
part  of  the  legi  The  arrangement  was  worn  constantly  fbr  several  weeks, 
whilo  the  other  nie!>«uro«  were  not  discontinued.  By  the  first  of  M  irch  thon* 
w;is  a  very  decided  improvement  nuinifested  in  all  the  symptom:;,  and  there  Was 
an  undoobted  increase  of  voluntary  power.  Still  the  oontractious  caused  by 
the  indueed  onrrent  were  very  feeble,  and  in  some  of  the  mnadee,  as  die  tibieU^ 
anticiM  and  perond,  could  not  be  exdted  at  aO.  I  tiierefore  detemuned  tc 
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are  fully  developed,  that  retardation  in  the  structural  growth 
of  the  affected  members,  which  may  occur  in  cases  of  infantile 
spiral  paraljrsu,  has  here,  of  csourse,  no  place.  2.  In  con- 
make  lue  of  a  more  powerful  coDtiniied  current,  and  bad  the  battery  oonBtnictcd 
wUeh  baa  been  referred  to  In  tbe  bistorr  of  the  preriouB  eaae.  Ae  soon  as  the 
poles  were  applied  to  the  skin  orer  tbe  liM  tnticM,  this  muscle,  an<1  otiiors 
in  contact  with  it,  contracted  powerfully.  The  pcronri  ;il«r>  acted  wcW  uiuler 
its  influence.  I  oontiQutiU  to  make  mud  break  the  circuit  over  ditlereut  poiuts 
of  tbe  for  fifteen  minutes,  ererjr  time  causing  strong  muscular  contractions. 
Hm  tnameat  «m  cutM  <m  three  tiiaet  a  week  till  the  let  of  June*  at  wUeh 

tllM  tolimtary  power  VM  leetOred  to  every  muscle  of  the  leg  and  foot.  The 

tibialis  antlcua  and  perone?  w^rc  still  leelile,  but,  with  all  the  other?,  had  he- 
come  rtrsponsive  to  induced  currents.  During  the  months  of  Juue,  July,  aud 
August  the  child  wm  sent  to  tbe  coast,  and  aea-batbing  was  used  every  day. 
Doriilg  tUi  period  no  eleetridty  «h  employed.  It  wm  leanmed  tgaia  on  the 
let  of  Seplenbcr.  By  the  20th  of  October  the  little  patient  was  ahnoet  weO. 
The  p«-<teTTf>r  mtinole^  of  the  lo*:;  aii'l  tho-e  on  the  side  of  tli**  foot  were  perfectly 
restored  ;  the  extensors  of  the  toes  were  also  quite  powerful,  and  ibe  peronei 
•eted  well ;  tbe  tiblalia  antleiie  wee  the  onlj  one  whfeh  wm  not  entMy  nib. 
JeeitotheaetioBof  thowiU.  The  tenpecatare  of  the  kg  waa  not  appreelablr 
below  the  other;  it  had  not.  however,  regained  its  full  size,  tbmigb  it  gradually 
improved  in  this  respect.  The  Uiinene*?,  which  at  first  was  verv  well  marked, 
wu  now  acarcely  perceptible,  and  was  entirely  ob^-i^tuU  by  a  brace  which  pre* 
treated  b«r  dropping  her  aheoldei^^  habit  die  bad  acquired  tbroe^  the  Umbe 
being  weak.  GalfMiini  and  fiuadlaation  were  etfU  eoatfawed  onee  a  week  to 
tbe  tibialis  anticus. 

Soon  nftprwnnl  I  Inet  sight  of  tbe  pationt,  in  eonaequenoe  of  DJ  going  tO 
Europe,  and  do  not  know  what  is  her  prc&cui  cuuJiuoQ. 

CUai.  I1I»— >W.  male,  aged  fbor  years,  was  placed  imder  mj  eare  Sep* 
tember  9d,  IS6A,  with  oomplele  peialyels  of  the  Idl  deltoid  BMiadei,  which  had 
perriiitcd  for  over  a  year,  and  which  had  ensued  upon  an  attack  of  measles,  hi- 
tended  with  great  pain  in  the  back.  Oririnally  the  while  extremity  had  been 
paralyzed,  but  the  other  muscles  recovered  their  contractile  power  in  a  few 
dayiu  At  tbe  tfane  I  law  tida  eUld  they  all  reoponded  aetively  to  Indeeed  ooiw 
rente  exoept  the  deltoid,  which  was  absolutely  devoid  of  all  irritAbility.  Tbe 
arm  could  not,  therefore,  be  niit>cd  from  t!i<  <lh\  The  moaeift  waa  akroaken, 
and  the  shoulder,  in  consctjiirrice,  much  flattened. 

An  I  have  suid,  induced  currvuts  foiled  to  produce  the  slightest  action  iu  the 
mnsele^  and  tboogh  I  applied  the  ftiU  power  of  an  induction  apparatoa  of  mneh 
greater  strength  than  Dnehennc's  or  Rhumkorf 's,  or  any  other  I  have  ever  seen 
o-<e*l  in  Tnedielne,  no  perceptildo  re>uU  folluwi-d.  T'pnn  npplun;;  the  direct 
current  ol  my  voltaic  pile,  a  islruog  cuiamctioit  easu&d,  nktid  e»iiriilar  actiuus  toU 
lowed  on  each  formation  and  rupture  of  the  circuit   This  treatment  was  coa- 
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sequence  of  the  adult's  greater  energy  of  will,  impelling  him 
to  bring  into  action  muscles  which  can  be  made  to  perform 
the  duties  of  the  paralyzed  ones,  as  well  as  in  consequence 

tinued  three  times  a  week  till  the  24th.  At  this  time  slight  movementfi  could 
be  accomplished  by  the  exercise  of  the  will.  Induced  currenta  were  now  used 
with  the  effect  of  causing  strong  contractions.  Amendment  continued  to  take 
place,  and  by  the  10th  of  October,  the  muscle  had  acquired  almost  its  full 
power.  The  child  could  raise  the  arm  from  the  side  with  ease,  and  hold  it  in 
this  position  for  half  a  minute.  The  atrophy  had  also  nearly  disappeared.  The 
treatment  was  now  discontinued,  and  gymnastic  exercises  recommended. 

The  voltaic  pile  used  was  the  one  figured  and  described  on  pages  98  and  99 
of  this  treatise. 

Now,  this  form  of  paralysis  occurring  in  young  children  is  that  which  Ril- 
liet  and  Barthez '  have  described  as  the  ParcUifsie  cwentieUe  de  ten/ancf,  and  to 
which  Duchenne'  has  given  the  name  of  Paraltfsu  atrophiqxu  grauiteiue  de  ten- 
fance.  Previous  to  the  writings  of  these  authors,  the  affection  in  question  was 
not  distinctly  recognized  as  a  separate  disease,  but  was  confounded  with  a 
much  less  serious  disorder.  Thus  Dr.  West '  described  it  tolerably  well  in  a 
paper  on  the  paralysis  of  infants,  but  regarded  it  as  a  variety  of  disease  which 
appeared  under  two  other  forms,  one  of  which  was  congenital,  and  the  other 
of  subsequent  origin.  Both  of  these  were  not,  in  his  opinion,  of  any  serious 
character.  The  other,  which  was  much  more  severe,  occurred  generally  in 
debilitated  children,  and  without  exhibiting  svmptoms  of  any  disorder  of  the 
brain.  Recovery  was  often  only  partial,  and  though  the  general  health  some- 
times became  robust,  the  affected  limb  remained  powerless  and  wasted  away. 

Dr.  Kennedy^  wrote  two  very  excellent  memoirs  on  a  form  of  temporary 
paralysis,  to  which  he  had  observed  children  to  be  liable.  This  came  on  very 
suddenly,  and  disappeared  in  a  few  days  under  appropriate  treatment. 

Dr.  Handfield  Jones  *  has  recently  related  the  details  of  several  eases  of  this  • 
temporary  paralysis,  and  a  number  of  similar  ones  have  been  under  my  own 
charge.    All  recovered  under  the  use  of  strychnia  and  iron,  combined  with 
mild  faradaic  currents  applied  to  the  affected  limbs. 

Duchenne,  in  the  work  to  which  reference  has  been  made,  describes  the 
affection  now  un<ier  notice,  with  much  minuteness,  both  as  regards  its  symp- 
toms and  pathology.  As  the  name  he  gives  it  indicates,  he  considers  it  to  con- 
sist essentially  in  atrophy  of  the  muscles,  attended  with  fatty  defeneration. 
That  this  latter  is  almost  always  the  condition  of  the  muscles,  I  am  very  sure ; 

>  Traits  cllniqne  et  pratique  des  Maladies  de  rEnlimco.  Paris,  1863,  t.  IL,  p.  8SS. 

*  De  r  Elect  riMtion  localU^e,  etc.  Paris,  1861,  p.  275. 

*  Medical  Gazette.  Sept.  8,  1843. 

«  "Dnblln  Medical  Press,"  Sept.  29,  l»il,  and  "Dablln  Quarterly  Joaroal  of  Medl- 
dno,"  February,  1880. 

*  Clinical  Obeerratlone  on  Functional  Nervous  Disorders.  Am.  edition,  1867,  p. 
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Gff  the  greftter  finnnesft  and  raeisting  power  of  the  Hgamenta 
of  the  adnlty  leoondaiy  deformitiee  are  not  developed  to  the 
sameeztent  as  in  the  spinal  paralyses  of  children.  8.  As  in 

at  the  Mine  time,  mj  experience  letde  me  to  the  coneliiatoit  thai  the  oonvenrion 

of  the  muscular  tissue  into  fat  is  not  a  necessary  accompaniment  In  the 
Brticlf  from  which  I  have  quoted  the  foregoing  cases,  I  stated  that  I  was  di.-- 
posed  to  regard  it  as  an  aflection  in  which  the  mu:>cks  become  atrophied  and 
kee  their  irritability  without  neocHuily  undergoing  fatty  dcgenemtioD.  Fniw 
ther  ezpeiieiMe  hu  confiinied  me  in  tUs  opinion.  As  a  rale,  howerer,  there  ia 
no  doubt  of  the  oorreoHieBS  of  Dttoheme^e  vieir  in  nletioii  to  the  patholoKf  of 

According  to  this  mitlior,  tho  principal  phenomena  which  characterize  what 
I  Ixave  designated  orgauic  ini'iintile  pa^alv^i^,  are  pamljsis,  atrophy,  and  in 
■oue  mneelee  e  more  profoand  lesion— fktty  degeoeftitleii,  or  eabetitatlon.  Tho 
fret  thet  Dnehenne  tdnueif  thne  ednits  that  this  lest  condition  is  not  inTsci* 
■bte^  Is  a  serioas  objection,  even  if  there  were  no  others,  to  the  term  which  he 
has  applied  to  the  disease.  Its  lenjarth  and  the  difficulty  of  renderinjr  it  into 
ordinary  £ngli;<h,  have  aided  in  inducing  mc  to  propose  the  name  which  stands 
at  the  heed  of  this  article^ 

'Organic  infimtile  perelyds  Is  generally  preoeded  hy  febrile  esdtement  end 
pain  in  the  baclc.  This  pain  raarlts  the  seat  of  the  disease  of  the  npinal  cord, 
to  wliicli  the  paralysis  of  tlie  iiiuse!es  ia  duo.  What  the  exaet  characlt  r  of  this 
Spinal  afl"i  (  tii)n  may  bo,  cannot  generallv  he  tlcteniuued.  Tn  "ne  instance, 
when  I  Lad  the  opportunity  of  malting  a  poHt-mortem  cxaiuiuatiun  and  of 
inspecting  the  condition  of  the  ooid,  I  found  n  cioettiz  pBrttelly  filled  with  « 
very  smeU  clot  The  |MMlysis  in  this  case  was  ritnatcd  in  tiie  leK  lower  <». 
tranity,  and  had  begun  four  years  preriously.  The  leslon  existed  in  flic  lower 
part  of  the  dorsal  region,  in  the  left  anterior  column. 

In  some  cas^iS,  doubtless,  the  membranes  of  the  cord,  only,  are  affected, 
and  the  condition  may  be  one  of  simple  congestion  or  of  inflammation,  which 
geoctalljr  appears  hi  a  chrade  form.  In  others  the  sabstenee  of  the  cord  is 
disiiSiH  When  the  disease  of  the  cord  or  its  membranes  whoUj  or  In  part 
disappears,  so  long  a  time  has  generally  elapsed,  that  the  contractile  power  of 
the  muscles  is  lost,  atrophy  has  begun,  and  fntty  <3uhgtitiition  t"  often  pninp  on. 
The  affection  is  then  entirely  muscular.  The  nerves  are  not  apparently  im- 
paired hi  the  Integrity  of  their  fimctions ;  senslhlilty  is  not  materially,  if  at  all, 
Icsstntd-  There  is  rimply  maLnutrition  of  the  mttsetea,  not  dne  to  any  hiability 
of  the  nsiTSS.  to  transmit  impres.<tions,  but  to  the  faet  thaii  from  ccnti-a!  dis- 
ease, the  proper  stimulus  ha^  leit  Ix  eti  sent  through  tli--  nerves  of  the  aUVcted 
pari;*  to  the  muscles,  for  .<o  loiifr  a  tiuje,  that  the  latter,  having  lost  the  power 
of  being  excited  by  their  natural  mutor  influence,  are  incapable  of  recovering 
thdr  tone  and  healthy  condition. 

Very  early  fat  the  coniM  of  the  disesse,  the  dectrio  oontracUUty  of  the 
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lyzed  ones,  a  striking  hypertrophy  of  these  muscles  is  in- 
duced. 

Among  other  cases,  the  following  have  Mien  under  mj 
observ'ation : 

raljsis  for  over  two  years.  Oil-globules  are  seen  along  the  course  of  the  fib- 
rillse,  these  latter  are  irregular  and  torn,  and  the  transverse  stria'  are  becoming 
dim. 

In  figure  20  a  still  more  advanced  stage  is  shown.  This  cut  represents  a 
portion  of  the  same  muscle  taken  from  the  lower  part.  The  transverse  slnx 
have  nearly  disappeared,  oil-globules  are  seen  in  large  numbers,  and  iaircor- 
puscles  are  also  abundant 


Fia.  20. 


In  figure  21  the  progress  of  the  disease  is  well  shown.  The  lower  margin 
of  the  specimen  ia  a  mass  of  fat-globules,  and,  throughout  the  whole,  the  trans- 
verse striaj  arc  absent 


Fio.  21. 


In  figure  22  a  portion  taken  from  the  same  muscle  one  month  after  the 
preceding  specimens  were  removed,  is  shown.  The  transverse  stri«  arc  entirely 
gone,  and  the  muscle  is  a  mass  of  oil-globulcs  and  fat-vesicles. 
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Case  21. — The  two  barons  Yon  H.,  twin-brothers,  well- 
built,  fine,  large  men,  uniformly  healthy,  in  their  eighteenth 
year,  simultaneously  fell  sick  with  the  measles.  These, 
having  nm  an  apparently  favorable  course,  were  followed  in 

Pro.  «. 


Fignre  28  represents  a  piece  of  the  same  muscle  six  weeks  later.  It  is  now 
nothing  more  than  a  mass  of  connective  tissue,  the  fat  being  almost  entirely 
absorbed,  no  transverse  or  longitudinal  stria)  are  to  be  perceived. 

Pio,  33. 


But,  as  I  sai  1,  there  is  not  this  necessary  degeneration  in  every  case  of 
organic  infantile  paralysis.  In  two  cases,  which  had  lasted  over  four  years, 
and  which  were  clearly  due  to  spinal  disease,  I  found  the  structure  of  the 
muscle  unchanged.  There  were  atrophy,  loss  of  electric  contractility,  and 
reduction  of  temperature ;  but  every  specimen  of  the  affected  muscles  that  I 
examined  showed  no  change  from  the  normal  character.  In  every  other 
respect,  the  symptoms  were  similar  to  those  observed  in  ordinary  cases  of  the 
disease.  Improvement  was  very  slow,  but  finally  every  muscle,  except  the  rec- 
tus femoris  in  one,  and  the  tibialis  anticus  of  the  other,  recovered,  and  the 
children  were  enabled  to  walk.  The  affection  in  both  cases  was  confined  to 
the  left  lower  extremity. 

I  am  honce  led  to  the  conclusion  that  fatty  degeneration,  though  the  ordi- 
nary result  of  organic  infantile  paralysis,  is  not  an  invariable  consequence. 
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botli  with  a  paralysiB  of  the  legs,  indncixig  a  eonBtanlly  in* 
creasing  emaciation  of  those  parts.  When  I  visited  them, 
which  was  not  till  they  had  reached  their  24th  jear,  the  cir- 

Tbe  treatment  of  the  disease  consists  in  the  use  of  general  and  local  mean:}. 
Of  the?e,  the  latt.>r  nrc  of  ranch  the  greater  importance,  especially  after  the 
Spinal  affection  has  iu  a  manner  gubsidcd,  and  the  dia^ise  is  chiefly  mamf(Mted 
in  the  paralyzed  coaditioa  of  certain  muscles. 

Dating  tlw  acute  >tage»  there  ia  nothing  of  so  miieh  effiekmej  as  rwt  in 
bed.  I  know  of  no  medicines  which  an  capable  of  producing  any  specific 
action  on  the  -yuTnl  cord  at  tht«  time,  and  eyen  aflrr  the  spinal  adection  has 
become  more  ciiromc,  the  mean.H  mainlv  to  be  relied  upon  are  tho!<e  whirh  ;*.re 
applicable  to  the  local  trouble  ut  tiic  muacles.  It  is  to  these,  therefore,  that  I 
aball  particularly  aale  attention. 

Strydmia  is  uaefiil,  because  it  ia  capable  of  acting  aa  a  gaocfal  atimulaikt  to 
the  nervous  system,  and  is,  moreorer,  a  tonic  to  the  muscles.  I  generally 
prescribe  it  in  union  with  iron  and  phosphoric  acid,  acconlincr  to  the  following 
formula:  R.  fstryclmia  gr.  1;  feni  prrophosphatis  3  ftcidi  phOi>phori^ 
diluti  ^  ^<^i  ejrupus  zlagibcriti  3  iiiii^.  M.  tX.  mist 

Of  thia  a  teaspoonful  may  be  given  thiee  timaa  a  day  to  a  child  of  finir  jeata 
old  or  <mr ;  half  the  quantity  will  be  enough  for  a  younger  child. 

The  immediately  local  means  of  treatment  are  tiiose  which  are  calculated  to 
promote  the  nutrition  of  the  Tntigcles,  and  restore  or  nugment  their  contractHe 
power.  The  first  end  is  to  be  obtaimxl  by  causing  a  greator  amount  of  blood 
to  flow  through  the  diseased  parts.  The  second  b  be:it  etfectvd  by  the  per^ 
tfsteni  nae  of  deetricttj  and  actlTe  and  passive  exerclae. 

Under  the  lliat  head  are  embraced  heat,  firictioiia»  and  kneading; 

Heat  is  beat  applied  by  means  of  hot  water.  A  temperature  of  from  1 10* 
to  135°  may  be  used,  and  the  limb  should  be  thoroughly  immerged,  and  allowed 
to  remain  so  for  half  an  hour;  salt  may  be  added  to  the  water,  with  Uie  view 
of  augiuenting  the  stimulant  effect  I  think  beat  thus  applied  is  more  cffica- 
oioae  than  when  it  ia  used  dry.  The  poree  of  the  ekln  are  more  thoroii|^^y 
<^ened,  and  the  tissues  softened. 

Frictions  with  a  dry  towel,  a  flesh-brush,  or  tlie  hand,  are  also  exceedingly 
useful.  They  should  be  practised  several  times  ia  the  course  of  the  day,  to  the 
extent  of  reddening  the  skin. 

Kneading  the  mnaelee  afRnde  a  mMina  of  ezereiaing  fham,  and  of  inoreasing 
the  anuMmt  of  blood  in  the  veaeeleL  They  should  be  i^hed  firmly  between 
the  fingers  of  both  hands  to  the  extent  of  producing  eome  BtSlO  paitt.  Under 
this  operation,  thoy  often  lose  their  flabbiness  and  become  firm  and  hard. 
Half  an  hour,  morning  and  evening,  sliould  be  employed  in  thia  way.  Under 
the  leoond  head  are  embraced  the  more  effectual  measures  for  restoring  the  dis- 
eaaed  muaclee  to  their  nonnal  oonditloii,  and  dectridty  lanka  fint  among  ™— * 

Aa  generally  uied  In  thia  country,  Uttle  or  no  benefti  attenda  the  nee  of 
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cnmfereaoe  of  the  thighs  of  each  measured,  reepectively,  20 
and  21  inohee,  the  circtunferenoe  of  the  calyea  10  and  10^ 
indieB;  the  Utter  dimenaion,  if  the  normal  relatkm  of  the 

tfda  agMli   It  is  either  applied  in  too  weak  a  (bnn,  or  il  U  Wf^ed  in  a  man. 

ucr  not  lit  all  calculated  to  do  service.  I  hare  seen  the  current  from  an  induction 
appanitus  parsed  through  the  body  of  the  operator  and  brought  to  t!te  (ifTected 
limb  bj  bis  fingers  being  ligbtij  parsed  over  the  skin,  aud  I  have  ako  witnessed 
wbat  !■  called  ''galtti^siiig"  tiro  patient,  perfomrod  by  the  pole0  of  UmiiimIiIim 
bdnglieldin  theliaiidfl.  Vim  die  agent  In  qveoliott  la  to  Im  tued,  the  ouT' 
rent  thonld  be  Appllad  in  avch  a  manner  as  to  lo<  ali/e  it  in  the  affected  nm8> 
cles,  after  the  manner  !«o  thoronghly  elucidated  by  Duchenne.  Thia  requiiea  an 
accurate  knowk'dgc  of  the  anatomy  of  the  partd  concerned. 

Wet  sponge  are  to  be  fa^teuud  to  the  electrodes,  the  skin  is  to  be  well 

moirteaed,  and  the  oontaet  of  tiie  apoogea  with  the  skin  la  to  be  made  over  the 
poinia  of  ori^  and  InaartloB  of  Uie  paialyaed  muacleaf  each  being  taken  up  in 
turn.  In  this  waj  the  ctirrcnt  is  made  to  pass  through  the  diseased  parts  more 
effectually  than  it  would  otherwise  do.  To  perform  the  operation  with  the 
aecesiary  oorapleteness,  if  an  extremity  is  paralyzed,  at  least  an  hour  ia  required 
ibr  eadb  9kmee,  two  or  tkiaa^tlmoB  a  vaak.  Whan  I  cmpluy  dro  indncad  or 
flunadaie  onrrent,  I  malra  naa^  genen11j,of  Xiddor*a  or  Dcoeohar'a  induotion 
macihhwi,  I  Itaoir  of  no  other  induction  apparatus  which  is  so  ooDTenient  and 
to  effectual  as  the^o.  They  arc  aufficientlj  poweifol,  aro  not  liablo  tO  gat  oat 
of  ordtT,  and  can  readily  bo  set  in  action. 

Cut  there  arc  many  ca»es  of  oipmic  infantile  paralysis  in  which  the  induced 

esmnt  fidla  altogether  to  canaa  tlu  aUghtaat  contvaotion  of  tiio  nraadea,  no 
natter  what  diigroa  of  power  la  employed.  That  thaaa  caaaa  are  not  dioae  in 

which  the  muscular  tissue  is  entirely  converted  into  fat,  i§  very  evident,  both 
from  microscopical  examination  and  from  the  efieots  of  the  constant  galraoio 
current  in  causing  motion. 

Before  die  IntioditcUon  of  the  fimdale  cmmt  into  pracUoe,  the  direct  citr> 
rant  waa  naad  irfth  anccaaa  hj  Humboldt,  AkUid,  Hi^endle,  Nyaten,  and  many 
otherH.  and  ettA  aflw  tiiO  dlaOOfOvy  of  tho  piindple  of  induction,  it  was  pre* 
ft  rr>  d  by  ^ome  practitlooen.  In  tUa  oonntry.  Dr.  Dewaes,*  of  this  city,  inaiated 

upon  it!^  advantafjc^. 

Kemak  long  contended  for  the  superiority  of  the  direct  galvanic  current 
OTor  the  induced  or  faradatoy  bot  Dnakenne,  on  the  other  hand^  waa  equally 
•Crenvona  for  the  Intler,  and  appeara,  ao  far  aa  England,  F^ance^  and  tiila  ooon- 

tiy  are  ooneemed,  to  hare  carried  a  majority  of  the  profession  with  him. 

Stohr^rV  rinc-cnrbon  battery,  an  in.itntment  which  I  de.^cribed  and  figured 
in  the  Quarterly  Journal  of  Psychological  >[•  dicine  for  July,  18d»,  and  which  is 
•lao  represented  on  page  105  of  this  treatise,  is  the  beat  ftmn  of  oonatant  ca^ 
rant  battery  yet  deriaed. 

>  Sew  Tofk  Jounal  of  IMleiaa,  May  and  My*  IMI. 
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thighs  to  the  calves  be  as  three  to  two,  was  accordingly 
four  inclies  below  the  tnie  standard.  The  glutei  muscles 
on  the  contrary,   as  the  patients  made  all  locomotory 

The  employment  of  the  galvanic  current  In  cases  of  paral  jsis,  in  which  the 
faradaic  current  is  incapable  of  exciting  contraction,  is  beginning  to  attract  the 
notice  which  it  deserves.  Thus  Dr.  C.  B.  Radcliife,  in  his  article  on  Infantile 
Paraljsis,  published  in  the  second  volume  of  Kejnolds's  System  of  Medicine, 
says : 

"  There  are  certain  forms  of  paralysis  in  which  the  paralyzed  muscles  do  not 
react  to  the  most  powerful  induced  electric  current,  but  react  energetically  to  a 
galvanic  current  of  low  tension,  slowly  interrupted,  the  petite  current  of  Remak. 
The  diagnostic  and  therapeutic  bearings  of  this  fact  have  not  yet  been  worked 
out,  but  so  far  the  therapeutic  promise  is  good.  The  phenomenon  in  question 
has  been  already  observed  in  several  very  different  cases  ;  in  facial  palsy  (first 
noted  by  Baierlacher) ;  hi  certain  cases  of  infantile  paralysis,  discovered  by  J. 
Netten  Radclifie,  of  London,  and  Ilammond,  of  New  York,  independently  of  each 
other ;  in  certain  cases  of  local  palsy,  for  example,  palsy  of  the  extensors  of 
the  forearm,  and  of  other  muscles,  from  lead  poisoning  (Bruckner  and  J.  N. 
Radclifle) ;  in  paralysis  of  the  deltoid,  not  from  l^d  (J.  N.  Radclifie) ;  in  certain 
cases  of  muscular  atrophy  (J.  N.  Radclifie) ;  and  in  paralysis  from  traumatic 
iiyury  of  a  nerve  (Bruckner)." 

It  would  be  tedious  to  describe  at  length  all  the  cases  of  infantile  paralysis 
which  I  have  treated  with  the  direct  galvanic  current.  If  a  contraction  can  be 
Induced  by  it,  recovery  is  merely  a  matter  of  time,  but  if  no  action  of  the  par- 
alyzed muscles  can  bo  brought  about,  the  prognosis  must  be  unfavorable.  But 
even  here  there  is  hope,  for  in  a  case  sent  to  me  by  my  friend,  Professor  W.  H. 
Van  Buren,  M.  D.,  where,  after  the  application  of  the  current  from  Stohrer's 
machine,  no  contraction  could  be  caused  in  a  paralyzed  tibialis  anticus  muscle, 
I  succeeded  a  few  days  afterward  in  producing  very  decided  action  by  the  same 
means. 

In  onlv  four  cases  which  have  come  under  mv  notice  was  the  disease  so  far 
advanced  as  to  be  in  my  opinion  incurable.  In  twenty-seven  no  contractions 
of  the  paralyzed  muscles  could  be  eflected  by  the  strongest  induced  currents, 
while  the  direct  current  of  feeble  intensity  caused  strong  contractions.  As  re- 
marked by  Dr.  Radclifie  in  the  memoir  already  quoted,  there  appears  to  be  no 
limit  to  the  prospect  of  recovery  if  the  electric  contractility  of  the  muscles  is 
not  atterly  destroyed.  But  in  most  cases  a  long  time  is  required  to  effect  a 
cure,  and  even  when  the  muscles  are  entirely  restored,  they  must  be  reedu- 
cated to  the  performance  of  their  functions.  Few  parents  comparatively  have 
the  patience  to  wait  and  to  devote  the  necessary  time  to  doing  their  part  of  the 
work.  Unless  there  is  a  reasonable  assurance  in  r^xrd  to  these  points,  it  is 
better  not  to  undertike  the  case.  It  is  not,  except  in  recent  cases,  a  matter  of 
days,  or  of  weeks,  but  of  months,  and  sometimes  of  years.   But  even  when  fatty 
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movements  from  the  liip-joint,  were  developed  to  colos- 
sal proportions,  contrasting  strongly  with  the  emaciated 
legs.    Their  walk  was,  therefore,  very  peculiar.    As  the 

degeneration  is  going  on,  the  disease  may  be  arrested  by  the  proper  use  of  the 
direct  current, 

Figure  24  shows  the  appearance  of  a  portion  of  muscle  as  examined  by  the 
microscope,  October  2l8t,  Ibiid. 


Fro.  at 


Figure  25  represents  a  piece  of  the  same  muscle  from  the  same  part  on  De- 
cember 3d,  six  weeks  after  treatment  In  the  first,  oil-globuIcs  are  seen  to 
hare  displaced  the  muscular  tissue  to  a  great  extent ;  the  transverse  striie  have 
disappeared  entirely  from  some  parts,  and  are  faintly  seen  even  where  they  are 
present    In  the  second,  the  quantity  of  fat  is  pereeived  to  be  very  much  leb- 


Fio.  25. 


sened,  and  the  stria;  are  very  much  more  numerous  and  distinct    This  case, 

which  was  one  of  paralysis  of  the  left  leg  and  foot,  entirely  recovered. 

After  the  power  of  the  will  is  to  some  extent  restored  over  the  muscles,  the 

induced  current  may  be  used  with  more  advantage  than  the  direct 
16 


Digitized  by  Google 


242  SPINAL  PARALYSIS  OF  ADULTS. 

legs  could  only  be  used  as  stilts,  at  every  step  of  the  right 
or  left  foot  there  occurred  a  rotarv  movement,  from  behind 
forward,  of  the  right  or  left  thigh,  which  communicated  it- 
self to  the  whole  body,  causing  it  to  turn  at  every  step  tow- 
ard the  one  or  the  other  side.  The  extensor  power  of  the 
leg  was  very  limited ;  the  dorsal  flexion  of  the  foot  and  the 
extension  of  the  toes  were  not  in  the  power  of  the  patients, 
and  but  a  slight  adduction  of  the  toes  possible ;  the  patients 
trod  upon  the  outer  borders  of  the  feet,  and  in  the  Mm. 
tibiales,  consequently,  contorted  forms  were  exhibited.  The 
adductors  of  the  thigh,  as  well  as  the  muscles  of  the  foot, 
were  nonnally  developed  ;  on  the  other  hand,  the  extensors 
of  the  knee-joint,  and  all  tlie  muscles  of  the  leg,  had  suffered 
greatly  in  respect  of  assimilative  power.  The  sensibility  of 
the  skin  and  muscles  was  perfectly  preserved.  The  electro- 
muscular  contractility  was  reduced  in  the  quadriceps  femoris, 
and  altogether  wanting  in  the  Mm.  peronoei,  the  extensores 
digit,  comm.,  the  gastrocnemii,  etc.,  but  the  adductors  of 
the  knee-joint  and  the  toes  showed  a  weak  reaction.  The 
rare  occurrence  of  an  affection  of  this  kind  as  the  result  of 
measles,  together  with  the  simultaneousness  of  its  appear- 
ance in  the  twins,  who  had,  up  to  that  time,  enjoyed  perfect 
heal*li,  gives  good  ground  for  the  presumption  of  a  funda- 
mental anatomical  predisposition  to  the  disease.  An  electric 
and  tonic  gymnastic  treatment,  continued  for  a  year,  had 
no  perceptible  effect.  At  the  present  time,  both  the  twins 
are  incapacitated  for  any  forward  movement. 

The  intenaitj  of  the  current  generated  by  the  instruments  I  have  described, 
is  very  great  They  should  not,  therefore,  be  applied  to  any  part  of  the  body 
to  which  the  fitlh  pair  of  nerves  is  distributed,  as  the  retina  may  be  injuriously 
excited  and  even  blindness  be  produced.  The  induced  current  has  no  luch 
effect. 

Along  with  the  galvanism,  passive  motions  of  the  joints  should  be  made, 
and  the  child  should  be  encouraged  to  direct  the  will  to  the  affected  muscles  aa 
oAen  and  as  powerfully  as  possible. — W.  A.  H.] 
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ParalymB  efwnd  ly  Interruption  m  the  OonduoUng 
Power  qf  the  JS^^inal  Card, 

If  the  spinal  cord  is  subject  to  a  considerable  pressure, 
produced  by  exostoses  or  periostoses,  or  by  a  gradually-form- 
inir  curvature  of  the  spine  (as  in  Pott's  disease),  or  by  an 
aiiection  of  the  fibrous  and  serous  tissues,  the  electro-mus- 
cular contractility  remains  intact,  notwithstanding  the  par- 
alysis, and  the  affected  muscles  suffer  but  little  iu  assimila- 
tive  power.  Of  these  paraplegias,  there  is  a  second  and 
highly  important  diagnostic  criterion  —  namely,  the  reflex 
movements,  which  occur  in  the  paralyzed  extremities  when- 
ever the  lower  part  of  the  spinal  cord  is  subjected  to  pres- 
sure or  the  skin  is  irritated^  and  sometimes  through  the 
influence  of  cold,  etc. 

Bnchenne  ^  gives  the  foUowing  ease,  falling  nnder  this 
bead,  with  an  accompanying  dissection  and  report : 

Pierre  Bros,  twenty-one  years  old,  a  robust,  brawny 
water-carrier,  experienced  pains  which  centred  in  the  lower 
part  of  the  back,  and  radiated  np  to  and  embraced  the  lower 
ribs,  preventing  him  firom  stooping.  In  the  beginning  of 
January,  1860,  these  were  followed  by  weakness  in  the  legSy 
and  a  staggering  gait  On  the  16th  of  February  he  was  ad- 
mitted into  the  Hospital  Ijariboisidre.  Both  legs,  and  the 
trunk  below  the  tenth  rib,  as  well  as  the  rectum  and  bladder, 
were  deprived  of  all  motor  power  and  sensibility.  The 
prick  of  a  needle  and  cold  were  alike  nnfelt ;  both,  however, 
as  well  as  lying  on  the  back,  excited  reflei:  movements,  which 
the  patient  distinctly  felt.  He  experienced  also  a  sensation 
like  that  produced  by  the  crawling  of  an  insect.  The  proc 
spin,  of  the  sixth  vertebra  was  evidently  sprung  outward, 
and  was  painful  to  the  touch.  Appetite,  digestion,  respu*ar 
tion,  normal;  both  arms  retaining  their  muscular  power; 
the  patient  in  good  spirits.  The  only  occasion  of  the  attack 
was,  as  £ur  as  Bros  was  aware,  the  unusual  exertions  required 
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tor  the  accomplishment  of  lii-  regular  work  during  the  short 
winter  days.  On  the  sound  leg  and  on  both  trochanters 
gangrenour?  spots  appeared,  which  rapidly  increased  in  size. 
The  [)iitient  faile<l  visibly ;  a  nocturnal  fever  set  in,  followed 
•  by  ne(irosis  of  the  femur,  und  the  swelling  of  the  lower  ex- 
tremities ;  the  paralysis  extended  up  to  the  seventh  rib,  and 
on  the  12th  of  April  death  ensued.  Duchenne  had  satisfied 
himself  that  the  muscles  of  the  paralyzed  extremities  retained 
their  electric  irritabilitj,  and  inferred  from  thid  the  integrity 
of  the  spinal  cord. 

The  dissection  gave  the  following  results :  The  vertebroB, 
when  laid  bare,  presented  to  the  touch  a  soft,  fluctnating  snr- 
face ;  in  cutting  throngh  the  ligt.  vertebrale  ant.,  an  accumu- 
lation of  purulent  matter  was  found ;  the  organization  of  the 
sixth  and  seventh  donal  vertebne  wi~  f  i  the  most  part 
destroyed ;  the  adjacent  ones,  from  the  third  to  the  tenth 
dorsal  vertebra,  were  superficially  disorganized;  the  proc 
spin,  of  the  sixth  dorsal  vertebra  formed  a  stidden  projec- 
tion from  the  line.  After  removal  of  the  posterior  arches 
of  the  yertebre,  the  dnra  mater  and  the  cellolar  tissne  were 
found  red,  flocky,  and  swollen.  The  spinal  cord  presented 
to  the  naked  eye  no*  perceptible  alteration ;  its  consistency 
was  unmodified. 

Oabb  22. — Oh.  K.,  a  woman  of  twenty-eight  jesA^  who 
had  been  for  the  last  ten  years  the  mistress  of  an  old,  impo- 
tent soldier,  had  experienced  at  times,  in  the  course  of  several 
years,  shooting  pains  in  the  legs,  which  fi*equentl/  changed 
theur  placa  For  a  year  past  reflex  movements  now  and 
then  occurred,  which,  when  the  patient  lay  on  her  back, 
shook  her  entire  body,  and,  if  she  happened  to  be  on  her 
feet,  jerked  up  the  one  or  the  other  leg,  and  thus  rendered 
walking  unsafe.  In  September,  1866,  a  remarkable  degree 
of  weakness  was  felt  in  both  legs ;  the  pains  became  more 
persistent  and  rending.  In  November  the  weakness  in- 
creased j  the  patient  staggered  in  her  walk,  was  a])t  to  tnrn 
her  ankle,  most  fre(iueutlj  the  right  one,  and  otlen  fell. 
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After  an  Injudicious  application  of  cold  bandages  to  the 
body,  whicb  excited  no  transpirations,  there  ensued  a  com- 
plete  paralysis  of  both  the  lower  extremities^  as  well  as  a 
paralysis  of  the  bladder  and  the  rectum,  and  a  cutaneous  and 
muscular  ansesthesia  of  so  intense  a  degree,  that  the  patient 
did  not  feel  the  prick  of  a  needle,  and  could  giro  no  account 
of  the  position  of  her  legs.  Upon  the  intemid  uae  of  strych- 
nine, the  patient  was,  by  the  end  of  December,  so  far  im- 
proved as  to  be  able  to  extend  the  muscLes  of  the  thighs  a 
little,  and  sometimes  to  feel  the  passage  of  urine.  The  men- 
ses were  regular,  aud  remaiaed  thus  during  the  period  of  the 
disease. 

When,  at  the  request  of  Dr.  O.  Steiiiriick,  I  visited  the 
patient,  February  5, 1S6T,  the  evidences  of  paralysis  were  still 
all  present;- the  patient  could  not  move  either  the  thighs, 
the  legs,  or  the  feet ;  the  anaesthesia  reached  even  t.)  tho 
navel,  and  was  more  intense  on  the  right  side  than  on  the  left. 
"When  tlie  i)atient,  held  up  on  both  Bides,  attempted  to  stand, 
her  k»ir-i  wt-re  bo  utterly  incapable  uf  giving  support  that  they 
t?ank  from  under  her,  her  feet  clipping  to  the  right  and  left ; 
when  lying  on  lier  hack,  lier  feet  fell  outward-  The  electro- 
inujscular  contractility  of  the  paralyzed  muscle^,  wlien  directly 
or  indirectly  irritated,  was  found  but  little  modified;  on  the 
right  side,  in  consequence,  probably,  of  the  greater  reflex 
irritability  of  this  leg,  it  was  even  a  little  raised,  so  that  the 
contraction*,  (Specially  upon  irritation  of  the  right  plexus 
cruralis,  were  somewhat  convulsive,  causing  the  leg  to  be 
thrown  up.  Tearing  pains  also  were  felt  in  the  legs,  accom- 
panied in  the  left  N.  ulnari-  with  a  dull  sensation.  The  case 
thui?  presented  was  undoubtedly  that  of  a  slowly-progressing 
gray  degeneration  of  the  posterior  roots  of  the  spinal  nerves, 
which  had  gone  on  for  several  years,  united  with  an  active 
exudation  of  serum,  which,  by  inducing  a  pressure  on  the 
spinal  cord,  brought  on  the  paralytic  effects* 

I  employed  the  secondary  induction -current  and  wet 
sponges  to  excite  the  nerves  and  the  mnscles^  and  the 
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metallic  ImiBh  for  the  emeitement  of  the  skm,  and  I  had 
the  satia&otioii  of  watbbing  the  gradiud  impiovenieat  of  the 
patient^  as  ezhiUted  in  the  foUowing  stagea:  March  4th 
^eleven  dtdngs:  The  patient,  in  a  recambeat  poetnie, 
oould  laiae  the  extended  legs  a  little,  and  conld  give  some 
motion  to  the  anlde-joint  and  all  the  toes.  The  distortion 
of  the  foot  Btfll  remained;  the  niinaiy  dischaige  was 
more  frequentlj  felt,  at  least  in  the  daytime:  March 
23d— twenty-three  sittings :  The  antestheda  was  very  mnch 
rednced;  a  moderate  preesnre  of  the  finger  coold  be  felt 
on  every  part  except  the  Boles  of  the  feet,  better  in  the 
thigh  than  in  the  leg,  and  better  on  the  left  aide  than  on  the 
rigLt ;  tbe  prick  of  a  needle  could  be  felt  even  in  Hie  soles 
of  the  feet,  but  not  in  the  toes,  and  better  also  in  the  left 
than  in  the  right  foot.  The  heel  could  be  raised  four  inches 
above  the  level.  April  24th — thirty-nine  sittings :  The  first 
attempts  to  walk  were  made,  with  success ;  the  tinkles,  how- 
ever, especially  the  right  one,  still  frequently  turned ;  the 
walk  was  like  that  of  a  tabetic  invalid,  the  legs  being  kept 
wide  apart.  Tlie  prick  of  a  needle  in  the  toes  of  the  left 
foot  was  very  easily  located.  The  electro-muscular  con- 
tractility of  the  right  leg  was  not  heightened;  reflex  con- 
vulsive movements  seldom  occurred.  May  24th — ^fif^y  pit- 
tings:  The  patient  couhl  up  and  down  her  nMnn  witliuut 
su|>yM»rt,  but,  in  turning,  still  dif*played  great  insecui'ity  .  »f 
movement,  especially  in  the  use  of  the  right  foot,  upon  the 
heel  of  which  she  always  first  raised  herself  in  the  act  of 
walking.  The  excentric  pains  in  the  legs  and  the  ulnaris 
were  entirelv  gone;  fo'cal  and  urinary  discharges  were  nor- 
mal. From  this  time  the  improvement  of  the  patient  pro- 
gressed rapidly.  About  the  middle  of  June  she  could  walk 
for  half  an  hour  at  a  time  in  her  garden,  with  only  brief  in- 
tervals of  rest.  The  sensation  of  touch  was  felt  on  the  toes 
of  the  right  foot  with  considerable  distinctness ;  not  so  well 
on  those  of  the  left.  She  had  still  the  same  peculiar  waddle, 
and,  when  standing  with  closed  eyes^  exhibited  an  unsteady 
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motion;  in  lier  treatment,  therefore,  the  employment  of  the 
constant  cnmnt  was  continued. 


in.  PARALYSIS  OF  THE  SYilPATirETIG. 

Since  the  discovery  by  Claude  Bernard  of  the  depend- 
ence of  the  arterial  walls,  as  regards  their  vital  tone,  upon 
the  i^mpathetic,  and  the  succeed  of  this  anatomist  in  show- 
ing experimentally  that  the  section  of  the  Bjrmpathetic  ef- 
fects a  relaxation  of  the  mnsoolar  Hbres  of  the  iirteries ;  since, 
in  the  next  place,  within  the  most  recent  times,  the  ana- 
tomical and  physiological  relations  of  the  vaso-motor  nerves, 
their  central  origin  and  peripheric  distribution,*  and  the 
effects  of  the  irritation  and  section  of  them  have  been  deter- 
mined by  Schiff,  Budge,  Ladwig,  and  others ;  since,  finally, 
it  has  been  shown  by  the  accordant  investigations  of  Ber* 
nard  and  Schiff,  that  the  vaso-motor  nerves  of  the  eztremi- 
tiee  proceed  collectively  from  the  ganglia  of  the  terminal 
branches  of  the  sympathetic, — ^we  are  in  a  position  to  speak 
nnderstandingly  of  the  paralysis  of  this  nerve  and  of  the 
physiological  conditions  thns  induced.  The  fact,  however, 
of  the  distribntion  of  the  sympathetic  nerves  over  the  intes- 
tines,— ^into  which  they  enter,  partly  in  company  with  the 
blood-vessels,  partly  by  themselves. — ^places  it  beyond  the 
possibility  of  doubt  that  they  exercise  an  important  influ' 
ence  upon  the  functions  of  nutrition  and  excretion,  which 
are  independent  of  the  consciousness  and  the  wilL  That, 
therefore^  the  paralysis  of  the  sympathetic  may  be  accom- 
panied with  various  disorders  in  these  functions  also,  is  very 
evident,  though  the  strict  physiological  proo&  are  as  yet 
wanting. 

*  The  proof  a<JdiK'e»i  hy  Clavidr  Bernard  {('r'tz.  IMti.,  IR.%2,        87),  and  bv 
Schiff^ia  the  (Mine  number),  to  show  that  the  ftyinpuilteiic  fibres  take  their 
dqMvtore  fton  tto  ulterior  roots  of  the  ipinal  cord,  explains  the  contempo* 
of  diaturi)*Dee«  of  nutrition  and  the  poirer  of  motion,  which 
we  BO  freqventlj  meet  with  b  cases  of  panlyeia. 
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Disturbances  in  the  vai»o-mutor  unrve^  of  the  skin  give 
r?«e  to  diseased  modifications  of  tliis  or£rnn,  sneli  as  appear 
ill  ca>eri  of  herpes  zo~ter  ami  iitir'ina.'  Primary  arterial 
c'OTivii]:'iuii>,  aiul  tlie  c >ii>e<jnent  diiniiii-he'l  bupply  of  arte- 
rial lili>0(l,  ]>riMliu-t'  ame>tlie>ia  uf  the  skin  anf!  eeecMidary 
motory  dititurbanefs.'  The  direct  partici|>ation  of  the  r^ym- 
]»athetic  in  apopleetie  par;dvsl>  hei^ret?,  in  consequence  of 
the  enlaru'CMieut  <>f  the  hloud-ve-sels,  an  iiierea?o  of  tempera* 
ture,  as  fih(»\vn  in  Case  1,  pa;^e  102,  of  this  work. 

Continued  disturbances  of  the  nervon*  eordr^,  with  inter- 
ruption (if  tlieir  conduetive  power,  aft'ect,  at  the  -ame  time, 
the  vasomotor  nen'es,  and  induce  paleness,  bluene--^,  and 
fj;angrenou8  condition?!,  effects  which  we  so  frequently  meet 
as  the  result  of  peripheric  paralysis.  A  long-continued 
pressure,  aUo.  atl'eeting  the  sympatlietic,  and  esi>ccially 
its  superior  cervical  ganglion,  seems  to  have  the  power  of 
exciting  eeeoudary  disturbances  in  the  power  of  motion, 
although  we  are  not  yet  able  to  explain  I'liy&iologirany  the 
manner  of  their  origination;  hut,  for  the  substantiation  of 
this  assertion,  we  may  cite  with  contidence  a  case  whicii 
occurred  in  the  ophthalmic  clinic  of  Von  Graetc,  in  which  a 
patient  sufferring  with  a  catarrhal  inilammation  of  the  eyes, 
subsequent  upon  a  simple  swelling  of  the  sub-raaxillary 
h'mphatic  glands,  was  attacked  with,  Fucccfsively,  a  dis- 
turbance of  the  ] lower  of  accommodation  of  tlie  eye  of  the 
corresponding  side,  and  a  paralysis  of  the  soft  part  of  the 
palate. 

To  this  division  of  our  subject  that  species  of  paralysia 
also  seems  to  belong  which  follows  diphtheritis.  Kemak 
has  not  hesitated  to  connect  paralytic  attaeka  of  this  land 
with  the  sympathetic;  and  this  origination  of  tbem  explains 
tbe&ct  that  they  often  broak  out  in  places  whidi  are  widely 

>  V.  A.  Eu1enbe*K*Beber  CutkMiji^oiMttrowft;  Barl  kBa.  WoelitMcihift, 
1867, >'<M.  IS,  1^. 

*  V.  yothnagcl-Ueb«r  Tasomotorisebe  Neuroefit.  DouUobe*  JUvhir.  fur 
klio.  Medicln.   Bd.  U.,  Ueft  il ;  p.  175,  ct  leq.,  and  p.  18S  of  tUt  worit,  0«M  %, 
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Temoved  from  the  primary  seat  of  the  difieaae,  as  well  as  the 
fact  that  thej  sometimeft  follow  the  lightest  cases  of  diph- 
theritic Inflammation  of  the  neck,  and  yet  never  sncoeed 
the  severest  of  snch  cases. 

As  to  the  electric  condition  of  the  muscles  affected  hy 
the  paralysia  that  follows  diphtheritis^  in  numerous  cases 
which  I  have  had  the  opportmiity  to  examine,  it  is  perfectly 
normal,  and  the  prognosis^  so  far  as  concerns  the  paralysis, 
favorable.  The  application  of  the  electric  cnirent  always 
l^reatly  accelerates  the  cnre,  and  the  electrization  of  the 
l>hrenicns  will  often  rekindle  the  flickering  spark  of  life. 

Case  23. — ^Leopold  Schmidt,  in  ^^Tovember,  1863,  when 
ten  years  old,  had  passed  through  a  light  attack  of  diph- 
theritis,  bv  which  the  tonsils,  especially  tlie  left  one,  the 
uvula,  and  the  gums  of  the  left  side,  were  atrccted.  and 
which,  under  the  internal  emplo^^ncnt  of  the  chlui  att  .if  pot- 
ash, A\  itli  exclusion  of  all  external  applications,  ran  its  course 
within  eight  days,  without  much  exhausting  the  patient.  But, 
aliout  eight  weeks  afterward,  disturbance  in  the  accommoda- 
tion of  left  eye  returned,  followed  by  paralysis  of  the  soft  part 
of  the  |>!date,  with  its  accompanying  symptoms  of  thick,  muf- 
fled .-pteeh,  regurgitation  of  fluids,  etc.  "When  (January 
15,  l>^^4,  four  weeks  later)  T  Hrnt  saw  the  little  patient,  the 
j«ymptoms  of  paralysis  of  the  velum  had  not  reached  the  more 
violent  stage.  In  utteriut:  the  letter  "  A,"  the  left  side 
of  tlie  velum  remained  unmoved,  while  the  riL^it  was  ponio- 
what  raised;  the  distur])ance  of  the  accommodation  of  the 
left  eye  had  already  l)eL:un  to  subside  ;  a  j>re6sure  on  the  left 
side  behind  tlie  angle  of  the  under-jaw  occasioned  slinrj)  pain. 
T'pnn  the  second  sitting,  January  1  >^tli,  a  remarkable  improve- 
ment apy>eared  ;  and  on  the  25th  of  the  same  month,  after 
seven  sittings,  the  paraly^is  was  fully  subdued. 

Case  21. — Richard  K.,  seven  years  old,  was  attacked, 
January  11,  1861,  with  a  diphtheritic  inflammation  of  the 
throat,  wln'cl)  hv  the  T4th  had  increased  bo  much  in  intensity 
that  the  left  toabil,  which  was  much  swollen^  was  covered 
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with  a  foul,  yellowish  exudation,  penetrating  into  the  paren- 
chyma, and  the  left  side  of  the  uvula  was  coated  with  a  whit- 
ish substance.  After  treatment  with  the  chlorate  of  jKjtash 
and  local  canterizatioii-,  the  syiii}»toni»  were  so  far  subdued 
that  on  tlie  tenth  day  the  violent  fever  had  di.sa|>{»eared,  the 
exudations  were  eliecked,  and  the  tonsils  showed  a  wrhikled 
surfaee.  The  child  t^lept  well,  ate  little,  but  with  good  ai>- 
petite,  and  seemed  only  to  need  a  Buitable  dietetic  regiuien 
to  regain  hi^s  8trcnL'"th.  T?iit  about  ten  days  snhsiMjuently,  a 
paralysis  of  the  rigiit  i^ott  palate  set  in,  followed,  in  a  few 
days,  by  strabismus  convergens  (more  marked  in  the  rigiit 
eye  than  in  the  left),  and  at  last  by  a  weakness  of  both  le^, 
which  increased  daily.  At  the  same  time,  his  general  health 
deteriorated  rapidly;  his  sleep  became  disturl)ed,  respiration 
we;ik,  exi)ectorati<»ns  thick  and  hard,  and  uttarks  of  chokini]^ 
trequcntly  threatened  the  lite  <'f  the  little  j>atient.  On  the 
4th  of  October,  at  the  requol  of  Dr.  Abarbanell,  Jr..  I 
faradized  the  N.  vagus  and  jihrenicus,  with  evident  gooti 
results  ;  and  after  the  third  sitting,  October  Stli,  all  danger 
in  this  quarter  seemed  to  be  tlriven  off.  On  the  other 
iiand,  the  paralytic  effects  now  appeared  in  the  arms,  an<l 
with  grciiter  and  daily  increasing  intensity  in  the  l^s,  so 
that  at  last  the  boy  could  not  move  them.  The  electro- 
mn-cuhir  cuutractility  and  sensibility  were  not  lowered  in 
any  one  of  the  paralyzed  extremities  ;  the  sensibility  of  the 
j^atient,  who  was  much  emaciated,  was  so  great  tliat  only  a 
feeble  current  could  bo  applied,  and  that  but  two  or  three 
times  a  week ;  an<l  the  treatment  had  consequently  to  l>e 
continued  for  nearly  six  weeks  before  the  lii^st  attempts  to 
walk  r. luld  l)e  made. 

There  is  idso  another  species  of  paralysis  in  whi(  h  tiie 
sympathetic  seems  to  be  concerned — that  species,  nainely, 
wliich  is  often  induced  bv  chlorotic  and  anaemic  atlections, 
and  the  origination  of  which  is  sought  in  the  irritating  ac- 
tion of  impure  blood.  .  With  this  the  hysterical  tbrm  of  pa- 
ralysis should  also  be  associated,  although  the  peculiar  did- 
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taatbmoBB  of  the  eenBibilitj  which  characterize  it  aire  in  the 
former  always  absent,  in  which,  on  the  contraiy,  as  in  the 
paralysis  which  follows  on  diphtheritis,  the  dedaio  condi* 
tions  of  the  paralyzed  muscles  suffer  no  remarkable  yariation 
from  the  normal  state. 

Casb  25. — ^Mrs.  H.,  thirty-nine  yean  old,  had  had  in  her 
sixteenth  year  a  single  slight  menstraal  discharge,  married 
at  twenty-five,  bnt  did  not  conceive,  and  in  the  fonrteen 
yean  of  her  married  life  experienced  only  three  or  four 
times  some  weak  traces  of  menstruation ;  on  the  other  hand, 
she  was  continually  subject  to  the  fluor  albns.  An  examina* 
tion  made  by  a  competent  person  discovered  the  uterus  rudi- 
mentary. !Mrs.  II.  liad,  besides,  suffered  with  a  cougli, 
accompanied  by  cx|ic(  toration,  and,  seven  yeui's  ])reviou8ly, 
with  a  light  attack  uf  hienioptysis,  and,  finally,  in  Xovember, 
1865,  with  an  iritis  serosa  of  the  right  eye.  About  the  mid- 
dle of  June,  1866,  there  occurred,  witli«  >iit  any  premonitory 
sign?,  a  severe  hsemorrh^igia  |>ultiionnin,  from  which,  bv  the 
use  of  waters  highly  impregnated  with  salt,  and  of  milk,  at 
her  et)U  II  try -house,  the  patient  fully  recovered,  llaving 
gone  back  to  the  city,  Mrs.  H.,  on  returning  from  a  short 
walk,  on  a  fine,  warm  day,  m  she  reached  the  last  step  of 
tlie  second  llii;ht  leading  to  her  rooms,  was  suddenly  at- 
tacked, immediately  before  her  door,  witli  a  feeling  of  paral- 
y~i=?  in  l>oth  legs,  and  was  nnablo.  to  enter.  Then,  on  the 
request  nf  Prof.  Traube  and  JJr.  Sehlochauer,  I  visited  the 
jtatient,  ( )ctuber  5, 1866 ;  she  was  unable  to  make  any  move- 
ment witli  the  thighs,  legs,  or  feet,  nor  could  she  without 
help  rise  in  her  bed,  or  turn  from  one  side  to  the  other  j  the 
bladder  and  the  rectum  were  not  affected.  There  was  no 
aniBsthcsia ;  the  electro-muscular  contractility  and  sensibility 
of  all  the  paralyzed  muscles  were  preserved,  though  those  of 
the  right  side,  when  irritated  by  the  induction  cnrrent,  re- 
acted somewhat  better  than  those  of  the  left.  By  a  few 
minntes'  application  of  the  induction  current,  the  patient 
was  at  once  enabled  to  make  a  slight  abduction  of  the  right 
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lepr.  After  tlie  i\M\  sitting:  (October  10th),  alKluetion  waa 
easier,  the  quadriceps  femoris  of  eitlier  side  could  be  extend- 
ed, and  the  ankle-joint  worked  a  little.  On  the  twelfth 
Bitting  (October  ISth),  the  patient  could  raise  herself  up  in 
her  bed,  and,  when  lying  on  her  back,  could  at  times  raise 
the  extended  leg  from  one  to  two  inches,  the  right  leg  with 
more  ease  than  the  left.  On  the  twentieth  sitting  (October 
25t]i),  the  leg  could  be  adducted  and  abducted,  the  extended 
thigh  could  be  raised  four  or  £ye  inched,  and  the  toes  moved ; 
the  flexion  of  the  thigh  waa  readily  executed.  From  thie 
time  the  recovery  of  the  patient  progressed  rapidly.  After 
the  twentyHBixth  sitting  (November  5kl),  the  patient  coold 
stand  almost  half  a  minute  withont  support,  and.  when  led 
by  the  hand,  made  some  attempts  to  walk.  On  Hovember 
8th,  she  could  walk  without  aid  acroBB  her  room,  and  thuB 
her  improvement  continued  uninterruptedly  till  on  the  17th 
of  Kovember  the  treatment  was  concluded  with  the  thirty- 
fourth  sitting.  The  patient  could  now  walk  up  and  down 
her  room  fcst  a  considerable  time,  but  had  still  a  feeling  of 
weight,  weakness,  and  tension  in  the  left  leg,  wliich,  how- 
ever, under  good  nursing,  gradually  ceased. 

Whether  or  not  it  be  a  &ct  that  an  affection  of  the  sym- 
pathetic is  the  cause  of  progressive  muscular  atrophy,  we 
must  for  the  present  assume  tiie  affirmative  view.  The  defi- 
cient nutrition  of  the  muscles,  which  so  frequently  presents 
itself  as  the  first  symptom  of  this  disease,  the  occurrence  of 
the  contractions*  which  Bemak  discovmd  on  application 
of  the  constant  current  to  the  sympathetic  and  tiieir  un- 
doubtedly &vorable  therapeutic  effect  in  many  cases,  as 
well  as  the  seemingly  unaccountable  wasting  of  particu- 
lar muscles,  supplied  with  various  nerves,  while  others,  sup- 
plied with  the  sympathetic,  remain  sound ;  all  these  con- 
siderations make  this  view  not  improbable.  Schneevogt 
{Xiedtdu7i(]''ic?i.  Jjuicet.  \  Xos.  3  and  4,  p.  218)  has  even 
discovered  by  a  ^o^t-morUm  examination,  in  a  case  of  mus- 
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cnlar  atrophy,  a  fatty  degoneration  of  the  Bympathetie 
and  its  gaaglion.  NeyetiheleBB  we  shall  not  treat  of  this 
disease,  till  we  come  to  the  sabject  of  mnscalar  paralysis, 
beeanse^  in  the  first  place,  in  the  present  part  of  this  work 
we  are  oonoenied  simply  with  diagnosie,  the  criteria  of  which 
can  only  he  obtained  from  an  examination  of  the  electric 
condition  of  the  muscles  attacked,  and,  in  the  second  place, 
becaose  a  diseased  condition  of  the  muscular  tissue  has  been 
proven  in  every  case  that  has  fidlen  under  dissection,  while 
in  many  of  them,  even  under  the  most  carefhl  anatomical 
examination,  no  changes  in  the  nervous  system  could  be 
discovered. 

We  must  here  make  mention  of  still  another  disease, 
which,  as  Bemak  has  pointed  out,  is  frequently  associated 
with  progressive  muscular  atrophy — the  arthritis  nodosa  -  a 
disease  in  which  the  swellinsrs  of  the  joints  are  often  vom- 
biued  with  tlie  atrophy  of  the  Mni.  interossei.  In  liiirii 
malady,  particularly  in  its  lirst  febrile  stage,  the  diph'!j:ic 
contractiuiis,  on  irritation  of  the  sympathetic  in  the  manner 
above  given,  are  excited  in  their  modt  pronounced  form. 
The  therapeutic  employment  of  them  ought  to  result  in  a 
redaction  of  the  pain  and  of  the  swelling  at  the  joints,  and 
in  ail  increase  of  the  volume  of  the  muscles,  as  well  as  in 
diminished  rapidity  of  the  pulse  in  connection  with  a  con- 
temporaneous ri^e  *jf  temperature.' 

I  extract  from  the  treatise  of  Dr.  Drissen  the  full.) wing 
c  a?e,  which  I  also,  in  association  with  him,  had  an  opportu- 
nity of  watching: 

G.  T.,  a  brazier,  twenty-four  years  old,  reports  that, 
when  in  bivouac  a  short  time  before  the  battle  of  Konig- 
gratz,  he  was  so  chilled,  that  on  the  following  day  he  could 
not  move  his  arm.  By  the  friction  and  passive  movement 
of  the  suffering  part  this  lameness  was  driven  off,  though 
from  that  time  there  were  frequent  returns  of  a  feeling  of 
stifi&iess  in  the  left  arm,  which,  however,  was  dissipated  by 

*  r.  Bmaak,  Applicatkm  dn  Gooniit  Coiist«iit»  eta,  pi.  SI. 
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aetiye  movement  of  the  limb.  But  the  oondition  of  the 
patient  had,  a  few  weeks  before  the  examination  of  the  ctBe, 
grown  much  wone,  and  when,  on  the  12th  of  October,  1366, 
he  came  under  the  treatment  of  Dr.  Dnsaen,  he  exhibited  the 
following  Bymptoms  of  disease :  He  oould  not  raise  the  right 
ann,  and  conld  raise  the  left  only  with  great  diffieolty,  and 
with  the  experience  of  pains  in  the  deltoideus,  wfaidi  felt 
harder  than  was  natural ;  he  eonld  not  drees  himself  or  shot 
the  door.  The  first  and  second  phalangeal  jolnta  of  the  right 
^re-finger  were  mnch  swollen,  and  their  morements  were 
reduced  to  a  minimum ;  the  same  joints  of  the  other  fingers 
also,  with  the  exception  of  the  little  finger,  were  attacked, 
though  in  slighter  d^ree ;  the  Mm.  interoesei  were  emaciat- 
ed. On  the  left  side  about  the  same  effects  were  presented, 
though  in  a  less  marked  form.  The  sympathetic  being  irri- 
tated by  the  application  of  the  positive  pole  to  the  ganglion 
oeryicale  snp.  on  the  one  hand,  and  of  tlie  negative  pole  to 
the  sixth  dorsal  vertebra  on  the  othOT,  diplegic  contractions 
occurred  with  evidently  good  results,  especially  in  the  first 
daysof  the  treatment.  After  fourteen  days thesereflexcontrao* 
tions  could  no  longer  be  excited;  on  one  occasion  only,  when 
the  patient,  in  consequence  of  a  cold,  had  relapsed  a  little, 
were  slight  indications  of  them  traceable.  Notwitlistand- 
ing,  however,  the  marked  improvement  of  the  patient  in  the 
beginning,  the  treatment,  which  was  directed  exdusivelj 
upon  the  s}'mpathetic,  had  to  be  continued  for  almost  three 
months  before  the  last  remains  of  the  affection  were  effaced ; 
the  swelling  of  the  right  fore-finger  opposed  the  most  stub- 
born reoBtance  to  the  course  of  the  cure. 


IV.  NEBVOCS  FABALTSIS. 

By  nervous  paralysis  we  understand  that  form  of  psp 
raly^i^  which  is  occasioned  by  any  influenoet  that  affect 
injuriously  the  conducting  power  of  the  nerves,  at  any  point 
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in  their  course  from  the  central  organ  to  the  mngcles. 
Etiologically,  paralyses  of  this  kind  are  a  result  either  of 

traumatic  injuries,  mechanical  modifications,  the  Bcvering 
of  the  comiections  by  wound?,  suppur<itiuii»,  etc.,  or  of  luxa- 
tion or  fracture,  or  of  exudations  (rheumatic,  6ji)hi]itic,  etc.), 
or  of  di-lt>cationt!,  aneurignit^,  swellings,  etc.,  or,  finally,  of 
iullainiiiution  of  or  pressure  on  the  nerves.  The  character- 
istic trait  of  nervous  paralysis  is,  bo  far  as  concerns  its 
dia^Miosi?,  the  limitation  of  the  disease  to  particular  nervous 
cords  or  branches,  in  the  domain  of  which  active  and  re- 
flected movements'  are,  in  proportion  to  the  intensity  ot'tlio 
disease,  restricted,  while  tliese  movements  remain  uncliecked 
in  those  regions  which  lie  beyond  the  paralyzing  influence. 
With  this,  generally  occurs  a  modification  of  the  conscious 
sensitive  power,  which  varies  greatly  in  de<rreo,  according 
as  the  sensitive  nerves  have  8uff«'r»^d  to  a  greater  or  lef^s 
intensity  or  extent,  sometimes  being  but  slightly  reduced, 
sometimes  wholly  lost.  When  the  paralysis  has  continued 
to  the  second  week,  a  disturbance  in  the  electric  condition 
of  the  paralyzed  muscles  arises,  which  varies  in  degree  ac- 
cording to  tbe  Beverity  of  the  attack,  but  is  always  associated 
with  a  depression  of  the  electro-muacolar  contractile  power. 
If  the  primitive  fibres  of  a  nerve  are  completely  destroyed, 
the  muscles  with  which  it  commnnicates  lose  their  ability 
to  contract.  But  the  active  motor  power  of  all  the  muscles 
supplied  hj  the  nerve  may  be  removed,  without  a  single  one 

I  A,  Bteeh,  In  «  twiif  iMp«r  pnblblwd  In  the  ChanU  Ammkit,  Bud  m., 
Haft  L,  has  done  good  aerrioe  in  taroing  oar  attention  to  tho  importanot 

of  reflex  moTements  as  meana  of  diagnosis  id  deciAng  tho  qneiition  concerning 
the  central  or  peripheric  origin  of  a  p  inilyr^i^.  If,  for  eTamplo,  in  the  case  of  a 
paralrsis  of  an  arm  or  a  leg,  in  which  this  question  preitcnts  itself,  the  medical 
nttendant  is  able,  bj  means  of  peripheric  Irritation,  to  evoke  reflex  morements, 
iM  then  know  that  the  ooodactiog  power  of  the  eendtive  nem,  from  ite  ei- 
tremitj  to  the  spinal  cord,  b  unbroken,  that  the  contml  :<tnieture  of  the  nerve 
•within  the  spinal  cord  duly  performs  its  function,  that  the  contiguous  motorv 
part  within  the  ppinul  cord  is  excitable,  and  tlint  fr<inn  this  point  buck  to  the 
xuoacle  no  obstruction  to  the  conducting  power  is  present ;  that,  consequently, 
tb«  Ahmn  hu  n  oMtnl  origfai. 
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having  suffered  in  its  electro-muscular  contractility ;  from 
this  it  would  seem  that  the  disturbance  in  the  assimilative 
function  of  the  nerve  has  not  been  so  thorough  as  to  essen- 
tially injure  its  electric  irritability.  On  the  contrary,  the 
active  motor  power  of  isolated  muscles  can  be  apparently 
l>reserved,  while  in  fiict  this  power  is  extinct,  the  movement 
being  performed  by  other  muscles  of  associated  function ;  in 
such  a  case  the  diagnosis  can  only  be  determined  by  a  local 
application  of  the  electric  current.  Besides,  the  paralyzed 
muscles  suffer  more  in  tlieir  contractility  than  in  their  sensi- 
bility, and,  again,  generally  regain  the  latter  with  more 
facilitv  than  the  fonner. 

The  prognosis  of  nervous  paralysis  is  dependent  upon 
the  depression  of  the  electro-muscular  contractility  of  the 
paralyzed  muscles,  with,  however,  this  qualitication,  that 
tlie  more  frequently  a  muscle  has  previously  suffered  in  its 
electro-muscular  contractility,  the  less  rapidly,  under  elec- 
tric excitation,  will  it  improve  in  the  power  of  active  move- 
ment. 

Case  26. — Mrs.  Roy,  a  vigorous  woman,  forty-two  years 
old,  went  to  sleep  with  the  outer  side  of  her  right  forearm 
supported  upon  the  sharp  edge  of  a  window-sill,  her  head 
resting  upon  the  inner  side  of  the  ann.  \VTien,  after  the 
lapse  of  an  hour,  she  woke,  her  right  hand  was  paralyzed  ; 
the  patient  was  unable  to  raise  it,  open  it,  or  shut  it.  It 
was  bont  at  a  right  angle  to  the  arm ;  the  fingers,  particu- 
larly the  thumb,  middle  finger,  and  forefinger,  were  turned 
inward  by  the  superior  weight  of  the  flexors.  The  patient 
at  the  same  time  complained,  as  she  presented  herself  before 
me — April  30,  1852,  six  days  after  the  accident — of  a  dull 
sensation  in  the  paralyzed  hand  and  of  a  peculiar  itching  in 
the  skin,  extending  along  the  outer  side  of  the  forearm  to 
the  thumb.  She  had  been  trying  to  excite  the  nmscles  of 
the  arm  by  frequent  rubbing,  but  without  success.  A  closer 
examination  discovered,  besides  the  effects  already  men- 
tioned, an  insensibility  of  the  skin  along  the  outer  side  of 
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the  foreaim  and  the  thumb.  The  electro-mnseiilar  con- 
tractilitj  of  the  paralyzed  muscles — ^the  extenaores  carpi 
radialit)  and  nhaarisy  the  extensor  digit,  commnnis,  the  ab- 
dnctors  and  extensors  of  the  thumb — ^was  intact.  In  this 
case  tlie  twice-repeated  faradization  of  the  radialis  and  the 
paralyzed  muscles  sufficed  to  restore  to  the  hand  the  ability 
for  active  movements.  The  torpid  sensation  lasted  fourteen 
days  Iniiger,  but  was  too  unimportant  to  demand  an  addi- 
tional application  of  electricity. 

Ca*e  27. — Baron  L.  received  in  a  duel  a  thrust  on  the 
inner  >ide  of  the  upper  part  of  the  right  arm,  at  al»out  the 
jiiiict  o\'  the  upper  with  the  niid<lle  third,  by  which  the  X. 
uhiai  i-  and  X.  cutaneus  brachii  med.  were  cut.  The  wound 
di'l  11- »t  heal  by  the  first  intention,  but  formed  a  suppmution 
whicli  liarjjed  three  inches  lower  down.  In  the  cowr->e  of 
a  i'rw  \v<  <  tlie  patient  was  aprain  !il)le  to  execute  the  flexor 
iiw'veiiient-  of  tht?  li;\n«l  :  the  ^en^ibilit v  of  tlie  inner  side  of 
the  ui'i'-  r  arm  was  rest«>red  ;  but  the  muscles  supplied  by 
the  ulnari:^  etill  reninined  without  tlio  jiower  of  motion,  and 
the  porro-ponding  pjirts  of  the  skin  were  still  ana'-^thetic. 
When — Jaiiuarv  10.  I^.'O,  three  vears  after  the  iniurv — T 
examiii»*<]  the  ])atient,  1  foiiinl  the  f(»l]o\ving  pnrt^  ana'sthetie: 
on  tlie  iTuier  surface,  the  ring-tinger ;  on  the  ulnar  side,  the 
little  linger  completely,  and  the  middle  finger;  on  the  dors;il 
surface,  the  little  finger  and  the  ring-finger;  also  the  ulnar 
side  of  the  hand,  and,  to  a  slight  degree,  the  ulnar  surface 
of  the  foreann.  Tlie  hand  was  cold  and  emaciated;  the 
falling  away  of  the  Mm.  interossei,  the  opponens  digit,  nu'n., 
and  the  adductor  pollicis,  was  especially  rcmarkaljlc ;  the 
forearm,  too,  was  thinner  than  the  left.  The  hand  had 
assumed  a  shape  much  like  a  claw;  the  secoiui  mid  tliird 
phalanges,  p=:])ocially  of  the  hwt  three  fingers,  could  not  be 
stniightened,  the  lingers,  particularly  the  last  three,  could  not 
be  brought  near  enough  together  to  touch,  and  could  otdy 
be  separated  a  short  distance,  and  the  thumb  could  not  be 
brought  into  contact  with  the  little  linger,  or  adducted  in 

17 


■ 


Digitized  by  Google 


KZBTOUB  PABAI,T8I8. 


the  least.  The  elect ro-muBciilar  contractilitj  and  Bensibility 
of  all  the  muscles  finpi)lied  with  the  ulnaris  were  extinct.  A 
treatinont  lai^tinj^  longer  than  a  month  increased  the  tem- 
perature, and  partially  restored  the  sensibility,  but  had  na 
influence  in  exciting  muscular  activity. 

Cask  28. — S.,  a  goldsmith,  the  son  of  a  tailor  who 
had  died  of  phthisis  pulmonum,  had  sutiercil  for  two  years 
with  various  pains  in  the  breast,  which,  con.sidered  in  con- 
nection with  the  re^sults  of  a  physical  oxaTTiination,  indi- 
cated hf'voTuf  donht  the  development  of  plithisis  pulmoTuira. 
Contrary  to  expectation,  the  condition  of  the  patient  •^nu]- 
ually  improved ;  cxpoctoratiou  and  the  sweating  were  les- 
fecned  to  such  a  di  i^mcc  tliat,  wlion  the  ro-iult*  of  au*<'ultat!on 
and  percussion  were  ulso  taken  into  aecount,  a  fu \'ttra]>le 
j»r< •^•flAg^«  could  !>*'  made.  r>nt,  in  January,  1853,  tearini:^ 
pain-  attacked  l>oth  ear-,  lulloweil  by  a  copious  dischnrL'-e  of 
matter  and  hardness  ot'  liuaring,  wliich  en<le'l  in  a  cmj-lete 
deafness  <»f  the  right  and,  later,  of  tlie  lelt  ear.  \Vitliin 
about  eight  days  at^^^er,  an  entire  paralysis  of  the  riirht  N. 
facialis  {gradually  came  on.  By  repeated  local  l>le»MlIiigs, 
fomentations,  injections,  and  the  internal  employment  of 
antiphloj^istic  and,  subsequently,  narc<»tic  agents,  the  pains 
were  <|uieted  and  the  secretion  of  pu-  lessened,  but  the  deaf- 
ness, unilcil  with  a  singing  iu  the  left  ear,  and  a  dull.  l>eat- 
ing  sensation  in  the  right.  !i«  well  as  the  paralysis  of  the 
right  side  of  the  luce,  remained  unchanged. 

I  visited  the  patient  on  the  12th  of  May,  1852,  and 
found  him  a  nnm  of  pale,  cjichectic  appearance.  All  the 
nni-cles  of  the  face  supplied  by  the  right  X.  facialis  were 
]>aralyzed,  the  face  being  corresj)ondingly  distorted  ;  the 
uvuhi,  however,  retained  its  normal  direction.  The  tym- 
panum was  destroyed  in  h<»th  ear** ;  the  exterior  au<litory 
passage  was  contracted  and  fille<l  hy  nuilter.  Deafness  of 
both  ears  ;  Bensibility  of  the  skin  uf  the  face  normal  on  both 
siiles ;  enfeebled  sense  of  taste,  joined  with  a  sweet  taste  on 
the  right  half  of  the  tongue.    The  direct  application  of  the 
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electric  curroiit  tipon  tlio  paralyzed  muscles  ehowed  a  loss 
of  contractility  and  a  great  depression  of  electro-muscular 
sensibilitj.  The  case  was  accordingly  a  paralysis  of  tlie  X. 
facialis  in  its  course  through  the  petrous  bone;  and,  accord- 
ing to  the  inTestigationa  of  Claude  Bernard,  the  locale  of  the 
paralyzing  action  must  have  been  situatcMi  above  the  point 
of  exit  of  the  chorda  tympani.'  In  this  case  tnherrnlMiH 
caries  of  the  temporal  bone  was  the  source  of  the  maluily. 
The  treatment,  which  was,  of  course,  of  short  duration,  had 
no  effect  The  next  year  the  patient  died  of  phthisis  pnl^ 
monom.  . 

Cask  29. — Julius  Hitter,  a  mechanic,  twenty-four  years 
old,  of  weak  constitution  and  relax  muscular  system,  was 
attacked  three  weeks  previously,  in  consequence  of  a  cold, 
with  a  pain  in  the  right  temporal  bone,  which  was  followed 
by  a  trembling  in  the  right  facial  muscles,  ending  in  pa- 
ralysis. To  wrinkle  the  right  half  of  the  forehead  or  to 
close  the  right  eye  was  impossible ;  swallowing  was  diffi- 
cult; there  was  a  constant  trickling  of  tears;  the  right 
sulcus  nsso-labialis  was  closed ;  the  face  correspondingly  dis- 
torted. After  the  patient  had  been  treated  by  Dr.  Abar- 
banell,  first  with  antiphlogistic,  then  with  j>urgative  agents, 
he  came  to  me,  June  25, 1854,  for  electric  treatment.  So 
relaxed  was  the  general  muscular  system  of  the  patient,  that 
the  paralyzed  half  of  the  face  scarcely  exhibited  a  marked 
difference  in  this  respect  firom  the  other ;  its  sensibility  was 
normal ;  the  electro-muscular  contractility  and  sensibility  of 
the  i»aralyzed  muscles  were  not  much  reduced.  Accord- 
ingly, lx»th  aa  regards  the  duration  and  the  result  of  the 
treatment,  the  prognosis  was  a  favorable  one.    In  point  of 

'  Bernard  discoveml  (<oo  his  I.ei.stimErt'n  nuf  dim  Gebiete  dcr  Expcr- 
imental-Physiologie  vou  LakacL,  i'rager  Victtiljalarfchiilt,  ISKS,  Uefl  I,  p. 
130,  ft  teq.)  that  the  destruction  of  the  chorda  tjmpam  eflfects  a  diminutioa  in 
ihe  MDM  of  taste  in  that  balf  of  the  tongve  on  which  the  eord  ie  cnt^  whU^ 
howvrer,  the  iobm  of  touch  in  the  affected  part  remains  normal,  and  that  eO' 
cordingly,  in  caaes  of  facial  paralysis  in  which  no  rediicti'Tt  of  the  sense  of 
teste  is  present,  the  nenre  is  diseased  below  the  exit  of  the  chords  tympenL 
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&ct,  the  patient  was  able,  July  27tb,  after  only  three  sit* 
tinga,  to  dofie  the  affected  eye,  and  after  the  fifth  Bitting^ — 
Jalj  29th — ^to  wrinkle  the  forehead,  and  to  eat  and  drink 
without  difficnltj.  After  the  ninth  sitting — August  4th — he 
could  raise  the  corner  of  the  mouth  a  Httle,  and  tbe  aniens 
naso-labialis  began  to  be  apparent  On  Angnst  10, 1854, 
after  the  thirteenth  sitting,  he  was  dismissed  perfectly 
cured. 

Case  30. — ^The  cure  of  a  cabinet-maker,  named  Engel- 
man,  was  still  more  rapid.  The  patient,  a  man  of  thirty* 
five  years,  was  attacked,  August  10, 1854,  without  known 
cause,  with  a  paralysis  of  the  left  side  of  the  face,  united 
with  pricking  pains  in  the  left  ear.  After  cupping-glasees 
had  been  applied  to  the  nape  and  Itussian  baths,  had  been 
employed  a  few  times,  the  pains  disappeared,  but  the  para- 
lytic effects  remained  unchanged,  and  on  the  35th  of  August 
the  patient  was  brought  to  me  by  Dr.  Lode  for  electrical 
treatment.  In  this  case  also  the  forehead,  on  the  affected 
side,  could  not  be  wrinkled,  the  lower  eyelid  hung  down, 
tears  flowed  from  the  eye,  the  mouth  was  awry,  and  on  the 
left  side  could  not  be  opened,  eating  and  drinking  were  dif- 
ficult, etc,  etc.  The  electro^muscular  contractility  and 
sensibility  of  the  paralyzed  muscles  were  not  in  the  least 
affected.  On  the  26th  of  August,  after  only  two  sittings, 
the  patient  could  wrinkle  the  forehead.  August  29th — five 
sittings — ho  could  distend  the  mouth  a  little,  and  close  the 
eye,  though  with  effort;  his  drink  no  longer  fiowed  from  his 
mouth.  Having  then  to  make  a  journey,  I  wa^  compelled 
to  discontinue  the  treatment;  nevertheless,  without  further 
application  of  remedial  agents,  the  improvement  of  the 
psitient  went  on  rapidly,  so  that  on  my  return — September 
17th — I  found  him  perfectly  recovered. 

When  electro-muscular  contractility  and  Hensibility  are 
quite  extinct,  and  to  this  condition  an:r>tUesia  of  the  skin  is 
added — (^ymj  toms  which  in  injuries  of  the  nerves  are  often 
complicated  with  a  loss  of  nervous  substance — ^the  prognosis 
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takes  a  yery  nnfaTorable  shape.  But  even  in  such  cases  we 
shoold  not  despair  of  the  possibility  of  a  cure,  as  the  loss  of 
substanoe  may  be  repaired,  and  the  mnsdefl,  even  when,  in 
conseqnenoe  of  interrupted  innervation  or  mechanical  con- 
ditions, they  have  for  a  long  time  lain  altogether  inactiye, 
may,  aJfter  the  functional  difficulties  have  been  conquered 
and  suitable  nutritive  conditions  have  been  supplied,  become 
again  capable  of  action.  In  relation  to  l^e  first  point, 
Waller  discovered'  that,  when  the  fibres  of  the  peripheric 
extremity  of  an  intersected  nerve  decay,  a  new  forraation  of 
nervous  fibres  not  only  takes  place  at  the  point  of  intersec- 
tion, but  extends  to  the  peripheric  extremities.  iravin<^  cut 
the  X.  vagus  of  a  dog,  twelve  days  after  lie  found  its  periph- 
eric extremity  wholly  disorganized,  the  m  rvuus  sheath  al- 
most entirely  gone,  and  its  contents  <li-inte2;rated  to  a  dark, 
gran iilate<l  mass ;  a  montli  later,  iu  plae<'  <>f  the  de^ti-'Vi'd 
fibres,  new  ones  bad  formed — an  observation  which  Scliiti'' 
lias  conliniicd.'  In  agreement  with  this  discovery,  Du- 
chennp  f  >ii!nl  in  tiertain  ea.-t  -,  in  which  jjreat  iniurv  to  the 
nervr-  wa-  united  with  n  lo--  (»f  substanee,  that  the  muscles 
wliirli  had  ulttjgether  lost  their  contractile  power,  at  a  later 
period  reacted  under  electric  irritation  and  were  functionally 
restored:  lie  tlieTier  e««ne1udcd  that  an  absolute  delici*  iiey  of 
electru-muscular  irritability,  tliough  la'^ting  for  a  long  time, 
dues  not  justifv  the  assumj>tion  that  the  muscle  is  dead. 

I  shall,  in  this  connection,  re]vrnfhice  the  exceedingly  in-  ■ 
terestiug  case  which  Duchenue  publishes  in  his  work.* 

•  Mnilcr's  Arvhiv.,  1852,  p.  3'.>2. 

*  Ar^liiv.  far  pliv -inl,.;:i-rhc'  Hcilktmde,  1852,  p.  146. 

■  C.  15rin  h.  of  Hiisle,  has  pointed  out  (rw/r  Archiv.  de«  Vereios  ftir  gemein* 
schaflliche  Arbottea  zur  Fiirderung  der  wbaenschafllicheQ  Ucilkunde,  Band  U., 
Heft  fit,  1859,  pu  409,  ««}.)  thftt  the  rettnlon  of  the  pertt  of  m  itivided  nerre 
tokee  plaoe  in  three  weye.  In  fkrorable  eeaee  there  is  a  direct  eoncretion  of 

the  contiguous  fibrous  extremities ;  in  other  cases  the  fibres  have  to  grow 
toward  each  other ;  hut  in  the  majority  of  cases  the  peripheric  portion  of  the 
divided  nerve  wastes  awa/,  and  its  place  is  supplied  bj  an  extension  of  the  oeO' 
tnl  portleB*  ,  . 
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Albert  Musset,  a  printer,  nineteen  years  oM,  Imd  liis 
riirlit  liaiid  caught,  November  1:^,  1*^10,  in  a  niaehine,  by 
M-liicli  tlie  N.  ulnaris.  tlie  Art.  iihiarij^.  t!ie  tendon-  of 
the  riexor  subliiuiB  and  j>rofun(hi-^,  the  ^f.  j»alniari>  hrevis, 
ote.,  were  m  severely  wuuiided  that  when,  three  ni<»nths 
later,  tiie  patient  lei't  the  liosjyital,  the  muscleb  <d'  the  liand 
were  in  a  conditiuii  of  complete  panilysis  and  ntrophy.  The 
two  last  phalan£r<*>  «d'  all  the  fingers  were  c«>n>tantly  flexed, 
and  the  emaciated  hand  gradually  assumed  the  furm  of  a 
olaw.  When  JJuchenne  first  saw  the  unfortunate  man 
(Deceniljcr  22,  1850\  tuur  years  after  the  accident,  the  liand 
wa^  emaciated  t»i  the  hones,  and  on  its  inner  surface  the  ten- 
dons of  tlie  tlexors  and  the  projections  of  the  metacar])al 
bones  were  prouiinent.  The  two  last  phalanges  of  the  fin- 
gers were  ponnanently  adducted,  thou;_di  they  eonld  he 
hruuglit  mechaiiically  in  the  pame  line  witli  the  fir-t  plm- 
langes,  the  articulati'»n^  of  which  with  the  metacarpal  liones 
w  ere  in  a  state  of  part  ial  luxatioTi.  If  an  attempt  wnn  nmde 
lu  overcome  thi«  liixatinii.  the'  tuherosities  of  the  metaenrpal 
bones,  which  were  in  a  condition  of  hypfrtr<>],liy,  oj. posed 
insurmountable  oi>stacle3.  If  an  attempt  wa-  made  to 
BtruigliLcu  the  lingers,  the  luxation  was  remlered  complete; 
also  the  distention  of  tlui  linger-  and  the  ad<luction  and 
ahdnt  tion  of  the  thumb  were  im]>u^sible.  The  forearm, 
whieh  was  somewhat  emaciated,  exhil)ited  a  straight  scar, 
extending  from  above  downward,  and  from  the  inside  out- 
ward, and  adhering  to  the  tendons  of  the  flexors.  The  flex- 
ion and  extension  of  the  wrist,  the  pronation  and  supiuatiou 
of  the  forearm  couhl  be  accomplLshed  with  ordinary  ease. 
The  sensibility  of  the  skin  of  the  posterior  half  of  the  hand, 
and  of  the  fitVh  finger,  and  upper  side  of  the  fourth,  wiis 
weakened ;  the  hand  was  the  seat  of  constant  pains,  which 
were  increased  by  every  movement.  Its  color  was  a  dull 
white  ;  blue  in  the  cold  ;  its  temperature,  l>oth  to  the  feeling 
of  the  patient  and  to  the  touch,  was  considerably  lowered  ; 
il3  veins  were  nut  visible.    lu  all  the  muscles  of  the  liand 
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electro-miisciilar  contractility  was  extinct ;  libe  Bkin  of  the 
posterior  half  of  the  upper  surface  of  the  hand,  and  of  the 
little  finger  and  the  inner  surface  of  the  ring-finger,  was 
wht  ll y  iinansceptible  of  electric  irritation. 

Dnchenne,  in  his  inde&tigable  zeal,  did  not  lose  courage 
in  the  presence  of  this  seemiugly  hopeless  case. '  He  at  once 
applied  the  electric  enrrmt  to  Ihe  paralyzed  muscles,  and 
after  only  the  tenth  sittin^^the  sittings  were  continued,  aa 
a  role,  from  ten  to  fifteen  minutes — Mnsset,  instead  of  the 
pains  which  he  had  formerly  exi>erieneed,  felt  in  his  hand  a 
bumino:  heat,  though  the  fingers,  aa  before,  were  affected 
with  a  ])uinful  and  dull  cold  sensation.  At  the  same  time 
the  nutrition  of  the  muscles  began  to  improve,  und  the  de- 
pressions between  the  metaear]>al  hones  to  till  np ;  the  loxu- 
tiuu  of  the  fir.-.t  phalangop  dimiiii^liud ;  the  second  phalanges 
assumed  a  more  extended  direction.  At  this  ^tugc,  on  ac- 
count nt'tlie  feverish  condition  <»f  tlie  })atient,  the  treatment 
wa-  n  iuitted  fur  three  weeks.  During  this  interval,  not 
only  wa^  there  no  retrogression  of  the  local  evil,  l)ut,  on  the 
contrary,  the  warm  feelin--  >pread  over  the  fingers,  which 
now  lii-t  tlieir  dull  sensation  of  pain.  On  reeoniiaencing  the 
treatment,  Diichenne  united,  witli  tlu^  faradization  of  the 
mn-cle-^,  tliat  also  of  tlio  «lvin,  using  for  this  purpose  the 
nietallie  wirc-hrn-ih ;  tlie  scn-^ilnlity  of  tlio  skin,  thereupon, 
perceptibly  increased,  the  veins  in  the  back  of  the  hand  be- 
came distinct,  the  color  of  the  skin  uonual. 

The  sittings  being  continued  fronj  day  to  day,  the  small 
muBclea  of  the  hand,  which  were  not  earlier  noticeable, 
began,  about  the  loth  of  March,  1851,  to  develop  dis- 
tinctly, and  the  position  of  the  index  and  middle  fingers  im- 
proved ;  the  adduction  of  the  tirst  j)halanges  was  now  possi- 
ble, the  M.  interoBsei  reacted  under  electric  excitement,  but 
▼olnntary  movements  were  not  yet  practicable*  At  this 
stage,  the  patient  left  the  hospital  and  passed  two  months 
at  large,  with  the  intention  of  leaving  to  nature  the  comple- 
tioii  of  the  cure.  His  hope,  however,  proved  illusive ;  his 
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Land  did  not  increase  in  size,  nor  did  the  power  of  yolontaiy 
moyement  return;  accordingly,  he  again  had  recouree  to 
electric  treatment,  and  from  the  beginning  of  June  was  sul> 
jected  two  or  three  times  a  week  to  faradization.  In  the 
outset  the  firsl  fdialanges  of  the  first  and  second  fingers  as- 
sumed a  position  still  more  inclined  toward  the  metacarpal 
bones;  but  the  last  two  became  more  extended,  and  the 
active  movement  of  the  last  members  of  the  fingers^  as  well 
as  the  abduction  and  adduction  of  the  fingers,  becwne  pos- 
sible. 

The  improvement  now  progressed  rapidly,  so  that,  by  the 
^nd  of  August,  MuBset  could  write  and  draw,  and  in  Feb- 
maij,  1852,  notwithstanding  an  interruption  of  the  treat- 
ment for  more  than  a  month,  he  could  adduct  the  first 
phalanges  of  the  index  and  middle  fingers  to  a  right  angle 
with  the  metaetopal  bones,  and  could  fully  extend  the  last 
phalanges.  The  position  and  motor  power  of  the  last  two 
fingers liad  become  bettor;  the  muscles  of  the  thumb  were 
almost  perfectly  developed,  and  were  capable  of  all  the 
movements;  the  tendons  of  the  flexors  were  no  longer 
prominent  on  the  surface  of  the  hand,  and  the  muscles  at 
the  ball  of  the  little  finger  were  available  for  use.  Musset 
now  engages  to  transcribe  manuscript ;  with  the  hand,  for- 
merly disabled,  he  copied  for  me  the  prize  essay  in  which 
Duchenne  published  the  report  of  this  case. 

But  the  most  hrilliaiit  illimtration  of  tlie  extraonlinarj 
length  of  time  duriii<r  whieli  nniscles,  tliut,  in  consequence 
of  Ponie  mechanical  nl.-tnictiuii,  liave  lost  their  functional 
power,  or  in  which  this  power  has  never  been  devel<>|>cd, 
can  preserve  their  integrity,  is  furnished  by  caseti  of  facial 
para  I  \ -is  extant  from  both.  In  snoh  cases  the  if.  buccina- 
tor, wliicli  is  provided  with  tlic  inutor  roots  of  the  tri-xemi- 
nu8,  is  included  in  the  paralysis.  Here  all  that  is  neccmarv, 
in  order  to  make  it  pt»ssible  to  move  the  mouth  laterally,  and 
hold  it  in  n  lateral  position,  is  a  faradization,  once  or  twice, 
of  the  muscle  named. 
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Case  81. — ^L.  H.,  a  student,  nineteen  yeais  old,  was  bom 
with  a  paraljsia  of  the  right  side  of  the  &ce^  which  could  be 
traced  to  no  cause  antecedent  to  birth.  In  addition  to  an 
absolute  inability  to  perform  any  moTement  with  the  mus- 
cled of  the  right  side  of  the  face,  to  wrinkle  the  forehead,  to 
dose  the  eye,  or  to  draw  together  the  mouth,  the  sensation 
of  taste  was  weakened  in  the  right  extremity  of  the  tongue. 
In  the  position  of  the  uvula  there  was,  neither  in  this  nor 
in  the  following  case,  any  remarkable  variation.  After  only 
the  second  tiitting  the  patient  was  able  to  widen  the  mouth 

much,  thiit  i>erpendicuhir  wrinkles  were  fonued  in  the 
cheek-i.  Thus  a  muscle  which  li;id  hiin  dormant  for  nine- 
teen years  whs,  on  a  second  application  of  the  ulcctric  cur- 
rent, enduwcd  with  freedom  of  movement.  The  electric 
treatment,  which  was  cuntiniicd  more  than  a  muiitli,  and 
wa>  thuu  bruken  off  by  the  <U'parruie  of  the  patient,  exer- 
cl^<  d  also  a  decided  influence  u[Min  tlie  muscles  provided 
with  the  facial  nerve  ;  thus  after  only  six  weeks  tin'  {tutient 
could  whistle,  wrinkle  the  forehead  in  both  dirccti  -ns,  and 
give  energetic  action  to  tlie  ^I.  levator  lal>.  su[>,  aliu<|ue  na>i. 

Casi:  32. — Margaret  T.,  >v\c\\  yenr-i  old,  besides  l>eing 
born  with  a  pnraly>i'i  of  tlie  left  side  uf  the  face,  wn?:  afflicted 
with  the  malformation  liere  described ;  Though  the  left  ear 
was  }>resent,  the  extornal  auditory  passage  was  al>st'nt,  and 
the  place  of  the  external  ear  was  occupied  by  a  white  tleshy 
prominence,  of  the  size  of  a  hazel-nut,  }>rovided  with  mus- 
cular fibres,  and  therefore  movable,  in  which  the  proc.  sty- 
loideus  could  be  felt  inclined  abnormally  outward.  The 
entire  left  side  of  the  face,  particularly  the  left  side  of  the 
lower  jaw,  was  shortened ;  on  the  other  hand,  the  left  arch 
of  the  palate  was  broader  than  the  riglit  one.  After  only 
one  sitting,  the  little  patient  was  able  to  effect,  by  means  of 
the  M.  baccinator,  a  lateral  movement  of  the  month ;  and 
in  a  few  months,  after  twenty-eight  sittings,  aU  the  muscles 
of  the  &ce  were  possessed  of  ftreedom  of  movement,  though 
naturally,  in  laughing,  the  mouth  was  still  considerably 
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more  drawn  to  the  side  ori^nally  Bound ;  and  in  all  spon- 
taneons  moTements  tbe  preponderance  of  the  mnfldea  of  tiie 
right  side  of  the  faoe  was  perceptible.  In  this  case  there 
was  aleo  a  remarkable  phenomenon  presented,  to  wMeh 
Duchenne  has  already  drawn  attention — namely,  the  oon- 
tinnons  development  of  freedom  of  movement  in  the  muscles 
of  the  left  side  of  the  face,  thougli  under  neither  direct  nor 
indirect  irritation  did  they  display  the  least  sign  of  reaction, 
a  fact  of  which  "ProfeseoT  Yircbow,  among  others,  was  con- 
vinced. A  difference  in  the  sense  of  taste  between  the 
right  and  left  sides  of  tlie  toii^uc  was  not  established  in  this 
case. 

I  lifive  mentioned  that  in  nervous  paralysis  a  di>tnrl):ince 
in  the  electric  cunditiuii  uf  the  paralyzed  niuscles  does  not 
occur  till  the  second  week.  I  desire  here  to  bring  this  fact 
once  more  into  iiotipe,  in  order  to  warn  the  practitioner 
against  tlie  proj^no-tie  enoici,  wliich  CiUjily  arise,  when,  in 
view  of  the  Tu>nii:il  <»r  ]»nt  wliirlitly-disordered  electric  condi- 
tion wliich  (•h;ir;ictci'ize&  thi'  tir>t  tew  d:»y>  of  such  a  j>anily- 
Fi-a.  n  favorable  prognosis  is  made,  witli<iut  taking  into  ac- 
count the  fact  that  the  distnrliini:  at  tioii  whioli  affects  the 
nerves  lias  not  yet  extended  to  the  muscles. 

Case  33. — 1,'arl  II.,  a  merchant,  twenty-eight  years  of 
age,  came  to  me  (June  5,  1858)  with  a  conii>letc  pandysis  of 
the  left  side  of  the  face,  which  he  had  contracted  three  days 
before,  in  consequence,  as  he  believed,  of  a  cold  caught 
during  the  night.  All  the  muscles  provided  with  the  X. 
facialis  reacted  equally  well ;  bat,  alter  the  second  sitting, 
June  8th,  the  reaction  was  less  strong  ;  and  on  June  10th — 
that  is,  eight  days  after  tlie  beginning  of  the  attack — it  was 
fully  extinct.  From  this  time  till  the  departure  of  the 
patient  (July  16th),  thirty-one  electric  sittings  were  had, 
but  they  were  attended  with  only  a  slight  result ;  so  that, 
while  some  creases  became  apparent  on  the  for^ead,  the 
eye  could  not  be  closed,  nor  the  month  be  drawn  np  toward 
the  left,  or  much  contracted. 
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[NoTK. — No  moreisteresting  and  Taliwble  esMy  hu  y«t  been  published  upon 

irijurie>  of  the  ncrTC«,  ami  th.'  di:-onlers  consequent  thereon,  than  the  ailiiiir.ililo 
tiMHiograph  ot  Drs,  .Miti  ln  U,  M()reli(»u«e,  !in<l  Kean  (Gunshot  AVduiKl-;  anil  other 
Injuries  of  Xerves.  Philadelphia  :  leW).  The  student  or  pructitiouer,  who  dc- 
«liM  to  fiunilwriM  hinuelf  with  the  •nbject  of  pRnljsis  in  til  it*  phases,  caimol 
do  fo  without  m  ttlontiTe  otody  of  Hus  little  book.  Dr.  Vojer  does  not  vppmr 
to  be  ftware  of  its  existence.  I  would  gladly  transfer  a  portion  of  it  to  these 
pages',  hut  it  is  all  so  much  to  the  pfunt  that  I  must  content  D))  f<e1f  with  recom- 
mending iu  penuftl  to  all  who  wish  a  full  acquaintance  with  nerrous  patholo* 
gy.— W.  A.  IL] 

T.  iriTSCULAB  PAXALTBIB. 

Dr.  ir.  Friedberg,  in  hh  "Pathologic  und  Tbcrapie  der 
Mu-kt  llulimun^'uii,'' '  baa  justly  distinguished  the  paralysis 
of  the  luuscles  wliich  arises  from  a  disorder  in  lite  a.->iiinla- 
tive  processes  of  the  musculai*  &ul)stance,  or  iiiy..pat]iiL*  pa- 
ralysis— paralysis  ex  alienata  nmsculoium  iiutrit iuiic  tVoiu 
that  fuiia  of  paraly>i>  wbidi  is  occasione<l  by  au  injury  to 
the  nervous  contrcs  <>r  iierrous  c»»r(l>,  or  neuropathic  pa- 
ndysis.  In  {h\>  rDnncctinii,  lie  lias  reiuarkcd  tliat  tliia  dis- 
turbance in  at>siiuilati\ X'  action  tnay  render  a  muscle  incapa- 
ble of  obeWng  the  will,  even  wlien  the  nn»tor  nerves  are 
ensceptiblc  to  tlie  excitation  einanatiiig  from  the  brain  and 
gpinal  cord.  In  neuropathic  i>aralysis  the  disturbed  assimi- 
lative action  of  the  muscle  is  the  secondary  cause ;  in  myo- 
patliic  it  is  the  primary  one,  and  therefore  in  the  latter  it 
ap|iears  earlier  and  runs  a  quicker  course.  On  the  other 
band^  in  neiiropatluc  paralysis  the  cessation  of  muscular 
contraction  is  the  pnmary  effect;  in  myopathic  itisaeeo- 
ondan'  one.  A  disturbance  in  the  nutrition  of  a  muscle 
ca]»aV)Ie  of  inducing  paralysis  may  be  excited,  according  to 
Friedbcrg,  by  the  foUowing  causes :  1.  A  similar  disturb- 
ance in  adjacent  organs,  communicating  itself  to  the  mus- 
cles ;  examples  are,  paralysis  of  the  muscles  covering  the 
peritometun.  In  consequence  of  peritonitis,  paralysis  of  the 
intercostal  muscles,  in  consequence  of  pleuritis,  paralysis  of 
the  M.  deltoidetis,  in  consequence  of  inflammation  of  the 

»  Weimar,  1858, 


Digitized  by  Google 


268 


UVflOULAB  PASALTdlS. 


fihonlder-jomt;  2.  The  effect  of  external  force,  a  wound,  a 
burn,  laceration,  exceeslye  Btraaning ;  3.  A  sndden  change 
of  temperature ;  4.  Tarious  diseases  of  the  blood,  as,  for  ex- 
ample, typhus,  Acute  exanthemata,  the  action  of  certain 
poisons,  as  lead,  disturbing  the  nutrition,  of  the  muscles ; 
5.  Deficient  supply  of  blood  or  repressed  muscular  move- 
ment, as  in  those  nutritive  disturbances  in  the  muscles 
induced  by  diseased  conditions  of  the  vascular  membranes 
and  thrombosis,  or  those  similar  disturbances  occasioned  bj 
the  pressure  of  tumors ;  6.  Unknown  causes,  numerous  cases 
of  progressive  muscular  atrophy,  etc 

The  disturbance  in  the  nutrition  of  the  muscle  which  is 
effected  by  these  various  cauBCS  is,  from  a  pathological  and 
anatomical  stand-point,  always  the  same  in  essential  charac- 
ter, iiaiiicly,  cither  a  genuine  inflammation  of  the  imi^clc  ur 
a  ro-iilt  of  Bucli  iiitiuraniation.  The  structure  of  the  muscle, 
abuinhuit  ly  supplied  as  it  is  with  connective  tissue  which 
not  only  envelops  the  entire  muscle,  but  the  several  mus- 
cular fibres  and  biiii'lle^  of  fibres,  and  through  wh id i  the 
]»lo(»(l-ve•i^>;els  are  aliuiidautly  dif^l ril )i]ted.  i«  the  seat  of  light 
iiillaniiiiatluas,  m  IiIcU  arise  ><iinetiniea  tVoin  a  direct  influeiK-e 
]»ro\iL!;]it  to  bear  ii]>on  the  muscle,  sometimes;  bv  dili'ii-ion 
from  contiguous  tissues,  and  which,  in  ronse«|ueiiee  ut'  the 
connection  of  the  muscular  integnrnent--  with  the  fascicles, 
extend  more  or  less  widely  tVoni  the  muscles  primarily  af- 
fected. The  great  fpiantity  of  blood-vessels  with  which  the 
muscles  are  enriched  suj»plies  the  conditions  for  the  occur- 
rence of  one  of  two  results :  either,  on  the  one  hand,  a  8i>eedy 
subjugation  of  the  inflammation  and  a  restoration  of  normal 
functions  before  the  di>-ir(lcr  has  affected  to  any  considerable 
degree  the  nutrition  uf  the  primitive  fibres ;  or,  on  the  other 
hand,  if  the  inflammation  be  not  subjugated,  the  formation 
of  purulent  granules,  connective  tissue,  and  fat,  and  the  dis- 
integration of  the  primitive  fibres  with  their  constituent 
tissues^  or  a  &.ttj  degeneration  of  them,  the  vessels  and 
nerves  becoming  thus  involved  finally  in  the  same  diseased 
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condition.  The  process  tliurs  described  does  not,  lutwever, 
iifee->arnj  einhrace  at  once  the  entire  iiiii-cle.  The  tioveral 
l"a>ci(*ies  of  the  same  iiiu-cle  may  lie  atlected  in  various  de- 
^'ree-,  some  retaininir  their  oriranization,  otliers  undergoing 
a  t;ttt\-  de::eneration,  etc.  The  innscnlar  iibres  may  also — a 
result  which  cannot  often  be  learned  from  an  external  ex- 
aininatio]\ — become  deteriorated,  without  any  appearance 
of  atrophy  in  the  muscle,  which,  in  consequence  of  the  new 
formation  of  fat  or  eonnective  tifisne,  may  seem  much  laiger 
than  it  really  is. 

In  harmony  with  this  variety  in  the  anatomical  condi- 
tioTi=  (vf  the  paralyzed  mnscles,  their  reaction  under  the 
induced  current  i-  very  various,  eveiy  grade  of  electric  con- 
dition being  exhibited,  from  the  normal  one  to  that  of  a  com- 
plete deprivation  of  electro-muscnlar  contractility  and  sensi- 
bility— a  diversity  presented  not  simply  by  different  muscles, 
but  also  sometimes  by  the  various  fascicles  of  the  same  mus- 
cle. By  observing,  however,  the  degree  of  depression  in 
electro-muscular  contractility  and  sensibility',  we  can  at  once 
determine :  1.  "Which  muscles  have  primarily,  and  which  have 
secondarily  suffered,  that  is,  which  havie  been  directly  affect- 
ed by  the  paralyzing  influence,  and  which  have  been  con- 
demned to  inactivity  in  consequence  of  a  disturbance  in 
their  motor  power  unconnected  with  a  condition  of  disease. 
S.  How  deeply  the  muscles  have  suffered  in  their  assimila- 
tive processes,  and  whether  accordingly  a  -pee  ly  or  a  slow 
cure  may  be  anticipated,  or  none  at  aU.  As  regards  the  last 
contingency,  even  a  complete  loss  of  irritability  under  the 
.  induced  current  does  not  at  all  justify  an  unconditionally 
unfavorable  prognosis,  in  confirmation  of  which  I  refer  the 
reader  to  the  experiments  made  by  Brenner,  mentioned  on 
page  190. 

Case  34. — S.,  a  merchant,  twenty-ei^ht  years  of  age,  had 
contracted,  probably  in  consequence  of  the  tijrhtness  of  his 
boot,  a  |»aralysi-  <»f  the  M.  exteii-<>r  liallucis.  lungus  of  the 
left  foot,  which,  when  the  patient  had  drawn  off  hits  boot, 
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prevented  his  nuBiiig  his  great  toe  from  the  floor.  Ey  tHe 
use  of  a  strong  sole^  tlie  ineonvenienoe  of  this  was  but  little 
lessened.  The  reactions  of  the  paralyzed  muscle  showed 
only  a  sliglit  lofis  of  power,  consequently  the  prognosis  was 
fiiTorable,  and  in  fact  the  patient,  who  had  come  to  me  for 
treatment  May  S,  1867,  was  able^  after  four  sittings,  to  leave^ 
May  17th,  pexfectly  cured. 

Case  85. — ^Hauff,  a  merchant,  fifty-two  years  old,  having 
on  a  warm,  spring  afternoon,  while  working  in  his  shirt- 
elecves  in  his  shop,  exposed  himself  to  a  draught  of  air,  was 
i^L'izcd,  toward  evening,  M'ith  violent,  tearing  ]>ains  in  the 
riglit  slioulder,  wliidi  iu  the  night  increased  in  intensity, 
making  every'  niuveiuent  of  the  shoulder  and  the  elevation 
of  the  arm  impossible,  and  gra<hially  spreading  over  the  up- 
per part  of  the  arm,  the  forenrni,  and  the  hand,  down  to  the 
fin!rer-enil<.  Within  alxnit  fourteen  day 8,  in  con:-e(|npnce  of 
frequent  eu])j)ing  about  tlie  shoulder-blade,  and  the  eiiij»loy- 
nicnt  of  embroeations  and  Russian  baths,  the  paiu>  di-ap- 
peared,  but  tlie  ]>uwcr  of  voluntary  inuvement  in  the  shoul- 
der was  entirely  abolished,  and  the  muscles  of  the  posterior 
region  of  the  shoulderddade  and  acromion,  especially  the  M. 
deltoideus,  became  atrophied. 

In  this  condition,  about  six  weeks  after  the  beginning  of 
the  disease,  the  patient,  on  the  advice  of  his  physician.  Dr. 
L.  Posner,  applied  to  me  for  a  trial  of  electric  treatment. 
An  exannnation,  made  May  22,  1852,  gave  the  following 
results  :  The  upper  part  of  the  right  ann  was  wholly  incapa- 
ble of  active  movement,  and  lay  rigid  and  motionleae  airainst 
the  thorax.  A  limited  passive  movement  conldbemade,  Imt 
this  was  attended,  especially  on  every  attempt  to  raise  the 
arm,  with  a  severe  sensation  of  pain.  The  right  shoulder  had 
lost  its  rotundity,  the  M.  deltoideus  being  shrunken  and  re- 
laxed to  such  a  degree,  that  between  the  acromion  scapulsB  and 
the  caput  humeri  there  was  an  interval  of  about  half  an  inch. 
The  patient  complained  of  an  unpleasant  sensation  of  did- 
ness,  itching  and  pricking  in  the  forearm  and  hand,  especially 
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in  tlie  fourth  and  fifth  fingers,  caiisinir  him  to  seek  its  re- 
niuval  by  repeatedly  rubbinp:  witli  tlie  .^oimd  hand  the  juirU 
thus  affected.  The  electro-mux  alai  contractility  of  the  M. 
dehoideus  was  normal ;  tlic  electro-muscular  sensibility,  how- 
ever, etipecially  of  thoso  tihros  which  take  their  rise  fruai  the 
acromion,  was  cuupideruljly  heightened.'  On  June  11th, 
after  oiilv  tlie  ninth  sitting,  the  patient  was  able  to  raise  the 
ann,  without  j»ain,  to  a  horizontal  position.  The  caput  hu- 
meri had  ajijtroached  to  witliin  two  lines  of  the  acromiun  ; 
the  jVI.  deltoitleus  had  inerea>ed  in  size.  At  this  stage  the 
patient  intenu])ted  the  treatment  witli  the  intention  of  leav- 
ing the  rest  to  nature,  but,  as  his  condition  was  rather  deteri- 
orated than  improved,  he  applied  again  to  me,  August  ISth, 
for  a  continuance  of  electric  treatment.  I  accordinglv  sub- 
jected  the  patient  fourteen  times  more  to  faradization,  and 
dismissed  bim,  October  2d,  perfectly  cured ;  the  M.  deltoi- 
deus  had  regained  its  power  of  movement,  and  the  shoulders 
their  fulness  of  form.  The  painful  sensations  in  the  arm 
and  fingers  had  passed  entirely  away. 

Case  36. — C.  L.,  a  farmer,  twenty-two  years  of  age, 

•  This  elevation  of  thf  cloctro-rauscular  sensibility,  which  T>nehf»n'if»  r^M^rds 
as  an  indication  uf  wbat  he  terras  rheumatic  paralysis,  that  i^,  a  paraly9.i»  aris- 
ing from  muscular  rbeumatisuo,  ueuralgia,  or  other  rheumatic  affection,  b  prob- 
ably m\j  the  levnlt  of  an  aooompauying  h jpemstheeia  of  the  aflbcted  muflclee. 
It  i»  no  mote  a  cfaaracteristio  of  rheumatic  paralysis  than  the  normal  conditioa 
of  the  electro-muscular  contractility  is,  which  also  Duchcnne  will  have  as  a 
peculiarity  of  thi«  fonn  of  panil  vsi^.  Froriep  (T'chrr  die  ITeilwirkunp  n  dr  r  Elt'c- 
ricitau  ErBtes  Ileft :  Die  rheuraatiscbe  Schwiclc,  Weimar,  1843)  has  assigned  as 
the  oouetant  and  diednetiTe  feeture  of  rbenmatio  form  of  diseeee,  the  fhemnatic 
•■Ooeit^r,  an  exndatloik  which  has  its  scat  ia  the  denale,  the  eotuective  tissue, 
themQ!>(  !c,  or  the  perioiteum;  but,  on  more  careful  observation,  tljir',  though 
frf^Meritlv.  is  by  no  means  nlwtiys  found  in  disi  n^oi^  of  the  kinii  when 
present,  it  occasions  a  corresponding  reduction  ot  the  elcctro-mu-i  ular  cnntnic- 
iilitj.  1  myself  hare  seen  cases  in  which  Duohenne'^i  stutemeiii{»,  and  still  tuote 
ttmnenms  eaees,  m  which  Froriep's  held  good ;  the  distbietioii  liee  simply  ia 
this,  that  in  the  former  there  was  no  exudation^  but  probably  a  hypersatheaift 
0>f  the  nerres  of  the  muscle,  while  in  the  latter  a  greater  or  less  degree  of 
eic'Hj^tion  wfii  pn^-  nt.  by  whii  li  the  muscular  coatracUUty  waa  lowered  hi  pro* 
portion  to  the  increased  resistance  to  conduction. 
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had  been  subject  from  his  seventh  to  his  seventeenth  year 
to  various  kinds  of  nervous  attacks ;  thus  from  his  seventh 
to  his  twelfth  year  he  had  suffered  paralysis  of  the  lower 
extremities,  alternating  with  intervals  of  relief,  during 
which  he  was  perfectly  strong  in  the  use  of  his  legs.  From 
his  twelfth  to  his  seventeenth  year  he  had  been  subject  to 
epileptic  convulsions,  which  sometimes  were  excited  merely 
by  the  brushing  of  his  coat.  From  this  time,  he  had  grown 
physically  so  strong,  that  he  could  perform  all  the  duties  of 
an  agriculturist,  and  was  only  inconvenienced  occasion- 
ally by  pains  in  the  back  of  tlie  head  or  spine,  rendering 
necessary  the  application  of  leeches  or  cupping-glasses.  He 
was,  accordingly,  notwithstanding  his  oi>position,  declared  fit 
for  military  service,  and  was  enlisted  October  18, 1854. 

So  soon  as  October  21st,  he  experienced  pains  in  both 
arms,  especially  the  left,  which,  in  consequence  of  continued 
military  exercises,  increased  in  intensity,  being  particularly 
severe  in  the  region  of  the  shoulder;  these  were  accom- 
panied with  disturbances  in  motor  power,  disabling  him 
from  raising  the  left  arm  at  the  shoulder-joint  with  any 
freedom,  or  adducting  it  at  the  elbow.  Being  at  last  only 
able  to  hold  the  stock  of  his  musket  with  the  flexors  of  his 
fingers,  he  was  received,  November  16th,  into  the  military 
hospital.  But,  notwithstanding  the  employment  of  douches 
and  embrocations,  a  complete  paralysis  of  the  arm  ensued, 
together  with  reduction  of  temperature,  disturbance  of  sen- 
sibility, and  a  relaxation  of  the  muscles  of  the  shoulder 
and  upper  arm.  The  endennic  application  twice  a  day  of 
strychnine,  in  doses  gradually  increased  from  ^  to  ^  a  grain, 
remained  without  favorable  result,  and  the  patient  was  at 
last,  on  December  22d,  dismissed  from  the  hospital  as  tem- 
porarily unfit  for  service.  After  an  interval  of  several 
weeks,  during  which  cuppings  were  applied  to  the  nape  of 
the  neck,  invigorating  washes  employed,  and  perfect  rest  for 
the  arm  enjoined,  on  the  advice  of  Dr.  Leubuscher,  he  came 
to  me  January  31,  1855.     The  upper  arm  could  not  bo 
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moved  from  the  body ;  the  elbow  could  not  be  bent,  and  the 
entire  arm,  therefore,  bung  lax  by  his  side.  The  M.  deltoi- 
dens  and  biceps  brachii  felt  flabby.  *The  Bensibility  of  the 
skin  on  the  upper  arm  was  diminished.  Th^  action  of  the  mufl- 
^.es  of  the  forearm  and  hand  was  unimpeded.  The  patient 
oottiplained  of  a  feeling  of  coldness  in  the  arm  and  hand ;  yet 
these  parts  divl  not  feel  coM  to  the  touch.  The  electro-mus- 
cular cuiitractility  of  the  paralyzed  muscle-?,  the  M.  deltoideus, 
and  bicepfj,  was  but  little  lowered,  and  accordingly  a  favor- 
able proijnosi:^  could  be  nuide.  In  point  of  fact,  after  only 
the  tlnrd  sittiuir,  the  patient  was  able  to  raise  the  arm  to  the 
lim  l/. .tital  ]>lane,  the  sensibility  of  the  skin  wa.s  increased, 
and  t\iv  i'teliiig  of  coldness  subsided.  After  the  ninth  sit- 
ting (Febrnary  9,  1855),  all  the  movements  were  ])orformed 
without  ol.-tructioM,  the  tone  of  the  muscles  was  rai-ed.  the 
arm  w;!nM,  the  >('iiMbi!ity  of  the  skin  normal.  A  fcciing  of 
pain,  liowi  vcr,  ar'»use<l  by  repeated  movements  <>f  the  arm, 
and  exti'inliii;^'  alMii^^  tlie  shonlder-bladc  to  the  spine,  ren- 
dered an  application  of  a  ircntlo  electric  current  two  or 
three  times  a  week  still  de-irable.  Under  this  treatment  tlie 
muscles  fonnerly  paralyzed  increased  during  February  and 
March  in  volume.  The  pains  were  dissipated,  and  at  the 
end  of  March  the  patient  was  again  ready  for  ncti^'e  service. 

Ca-k  37. — Hermann  Schroeder,  a  boy  of  twelve  years, 
wlio  had  been  always  healthy,  having,  while  playing  at  ball, 
hurled  the  ball  by  a  strong  effort  to  a  great  distance,  cxpe- 
rienee<l  a  severe  pain  in  the  right  shoulder,  which  lasted 
eight  days.  Two  years  later,  about  tho  begiiming  of  the 
year  1854,  his  relatives  remarked  that  the  right  shoulder 
was  carried  lower  down  and  more  to  the  front  than  the  left, 
and  that  the  thorax  was  fallen  in  on  the  right  side.  An  ex- 
amination (made  August  26, 1854)  gave  the  following  re- 
sults :  If  the  patient  was  regarded  posteriorly  while  assum- 
ing an  unbent  posture,  his  arms  hanging  by  his  side,  the 
▼ertebral  column,  from  the  fiist  to  the  seven^  dorsal  verte- 
bra, showed  a  deviation  to  the  left,  which  at  its  greatest  dia- 
ls 
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tance  was  as  much  as  lialf  an  inch.  The  distance  of  the 
superior  angle  of  the  shoalder-blade  from  the  proc.  ftpin.  of 
tlie  third  dorsal  vertebra  measured,  oa  the  right  side,  four 
inches,  and,  on  th^  left  side,  two  inches  ;  the  distance  of  the 
inferior  angle  of  the  proc  spin,  of  the  ninth  dorsal  vertebra 
Tneristircd,  on  the  right  side^  three  and  a  half  inches,  on  the 
left  side  one  and  tliree-qnarter  inches.  Conseqaently,  the 
right  shoulder-blade,  especially  at  its  inferior  part)  was  but 
loosely  connected  wi^h  the  thorax,  while  the  snperior  free 
border  of  the  latiasimus  dorsi,  which  in  its  normal  position 
oo^ers  the  inferior  angle  of  the  shoulder-blade,  and  is  at- 
tached to  the  thorax,  was  here  found,  in  conseqnenoe  of  the 
changed  position  of  the  scapula,  underlying  It;  the  right 
Mm.  rhomhoidei  projected  as  a  thick  roll.  When  the  pa- 
tient held  both  arms  horizontally  to  the  front,  bo  as  to  meet 
opposite  the  middle  line,  the  deviation  of  the  vertebral 
column  disappeare<l ;  on  the  other  hand,  the  distance  of  the 
superior  angle  of  the  shoulder-blade  from  the  proc.  spin,  of 
the  third  dorsal  vertebra  measured  on  the  right  side  four 
and  a  half  inches,  on  the  left  side  three  inches ;  the  distance 
of  the  inferior  angle  from  the  proc.  spin,  of  the  ninth  dorsal 
vertebra  measured  on  the  right  side  four  and  a  half  inches, 
on  the  left,  three  inches  and  a  half.  If,  now,  he  moved  both 
arms  at  the  same  time  from  the  front  horizontally  as  far  as 
possible  behind  liiiji,  tlioiii;li  he  ^uecectleJ  in  bringing  the 
left  i^capnla  in  coiitiict  witli  the  vertchral  column,  the  iiitc- 
riur  angle  i>f  the  right  one  remained,  on  the  other  han<l,  at  a 
distance  of  three  and  a  half  inche?,  and  the  superior  angle 
at  a  distance  of  two  and  a  half  inches  ;  this  nearer  n]']>rt)xi- 
mati«»n  of  the  latter  Wiis  only  ejected  by  a  powerful  t<iUsion 
of  the  Mm.  rliomboidei.  The  case  thus  presented  was  one 
of  complete  paraly>is  of  the  right  M.  trapezin«,  induced 
probably  by  a  ninscular  laceration,  as  well  as  of  aj>|»arently 
a  secondary  rehixation  of  the  M.  latis^imns  dorsi  of  the  af- 
fect('<l  .-iide.  A  treatment,  continued  tar  a  considerable  time, 
eifected  at  the  most  only  a  greater  tension  of  the  lattCTi 
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who^e  electro-muscular  contractility  was  tolerablv  well  pre- 
served;  but  the  irritaTion  of  the  trapeziua,  whose  ek<-tn> 
uiu.-cular  Contractility,  in  cM-t-quonee,  probiiljly,  of  an  in?iif- 
ficioiit  union  of  the  ^(.•vereil  mus<!uiar  fascicles,  was  entirely 
extinct,  runiain<j<l  witlioiit  result. 

Tn  tlic  fjioe  which  i«  liere  docriUxl  we  ^ud,  in  ad-lition 
to  the  i»aialy>i«?  of  the  M.  trapeziiH.  a  hypertrophy  of  the 
Mm.  rhonilM>i(k'i  of  the  corresp< 'U'linir  side.  A  like  mus- 
cular hypei  tropliy  frequently  occurs  as  a  result  of  mu^-ular 
panilysis,  whenever  tlie  power  of  making  a  certain  move- 
ment is  not  tiiken  wholly  awav  from  the  member  attacked 
by  the  [mralysis.  If  the  moTement  particolarized  can  be 
accomplished  by  other  anxiliaiy  nra^cles,  working  in  the 
same  direction  as  the  paralyzed  ones,  the  former,  having 
now  added  to  their  own  proper  fnnction  that  of  the  h  -  - 
alao,  undergo  an  increase  of  volnme  corresponding  to  their 
increased  activity.'  As  the  paralyzed  muscles  gradually 
reoorer  their  freedom  of  movement,  the  hypertrophy  snb- 
aidea.  Moreover,  in  cases  of  mnscolar  paralysis,  we  often 
meet,  either  in  addition  to  or  without  hypertrophy,  certain 
moscolar  deformations  developed  in  the  antagonists  of  the 
paralyzed  muscles,  in  consequence  of  the  removal  of  the 
natunil  mnscnlar  equilibrium,  and  which,  in  like  manner, 
gradually  disappear  with  the  restoration  of  executive  power 
to  the  paralyzed  muscles. 

In  the  following  case  we  find,  as  a  result  of  the  paralysis 
of  the  senratus  ant.  major,  a  hypertrophy  of  the  upper  part 
of  the  trapezius  and  the  levator  angnl.  scap.,  and  at  the 
same  time  a  deformation  of  the  Mm.  riiomboidei. 

Cask  38. — Sann,  a  journeyman  tinman,  nineteen  year3 
old,  as  a  child  scrofhlous,  but  later  in  life  always  in  pood 
health,  was  a  young  man  of  weak  build,  without  strensrth 
of  muscle,  and  pale  in  the  face.  In  the  autumn  of  1S56 
he  was  seized,  without  known  cause,  with  violent  t^arinir 
pains  in  the  right  »houldcr,  which,  when  warmth  was  sup- 

>  See  Cue  21. 


Digitized  by  Google 


276 


HlTBCDIiAB  PABALTSD. 


plied,  always  soon  disappeared,  but  returned  at  times,  » 
pecially  in  the  morning  hours.  Sann  Iiaving,  on  one  ooea- 
sion,  about  Clirl-tmas-tiine,  when  he  had  been  working  very 
hard,  supported  his  head  for  a  long  time  in  a  hent  position, 
suddenly  felt  a  tearing  pain  which  ran  from  the  lowest 
cervical  vertebra  to  the  fossa  supra9i>inata  dextra,  and,  as 
soon  as  he  raised  hi^  head,  increii^^ed  in  violence.  From  this 
time  Sann  couhl  not  elevate  his  arm  without  pain,  and 
thuu<;h,  af^t  r  lie  liad  kept  his  bed  several  days,  this  pain 
diiianir^lsed,  >till,  up  to  January  14th,  the  patient  could  not 
take  down  his  coat  from  the  cross-bar  of  his  l>ed  without 
Bufiering  severely.  From  this  time  until  his  admission  into 
the  Schoenlein  department  of  the  hospital,  February  4, 1S57, 
he  WiVi  subjected  eight  times  to  the  electric  current,  by 
which  means  the  severity  of  his  pains  was  much  mitigated. 

At  this  stage  his  ease  presented  the  following  }»  ?•  *  : 
There  was  a  slight  curvature  of  the  spine,  in  its  dorsal 
region,  toward  the  right,  and  the  right  shoulder  stood  cor- 
respondingly higher.  "When  the  arms  hung  down,  it  was 
observed,  in  the  next  place,  that  the  interior  border  of  the 
Htrht  shoulder-blade  was  inclined  obliquely  downward  to 
the  left  and  that  its  inferior  angle  >f.M..l  farther  from  the 
thorax  than  the  corresponding  part  of  the  left  shoulder-blade. 
Tlie  region  of  the  fossa  supraspinata  was  more  prominent  on 
the  right  than  on  the  left,  a  difference  induced  by  the  hyper- 
trophy of  the  superior  part  of  the  trapezius  and  the  levator 
ang.  scapulae  ;  in  like  manner,  the  region  lying  between  the 
upper  dorsal  vertebra  and  the  uj)per  part  of  the  interior 
border  of  the  scapula  was  more  prominent  on  the  right  side 
than  on  the  left,  a  difference  induced  bv  the  shrinking  of 
the  Mm.  rlKunboidei.  The  patient  could  raise  the  extended 
arm  to  an  antrlo  of  120  degrees;  biit  on  every  attempt  to 
raise  it  biglu  r  he  ('xpericiiced  pain,  ami  at  the  siiiiu-  time 
invobnitarily  ineiiiu'd  tlic  bend  to  tin-  riirbt.  Tf,  in  this 
eff«>it,  liu  wa-J  asfii-«t<'<l  ])y  haviiiir  the  iiit'cri-ir  aiij^le  of  the 
scapula  pushed  outward,  he  could  rai^  the  arm  coavenicutly 
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to  the  head.  On  the  elevation  of  the  arm,  tlic  inner  border 
of  the  ficapnla  was  removed  so  tor  from  the  spine,  that  the 
fist  conld  easily  be  laid  between  the  wall  of  the  thorax  and 
the  inner  Btufuse  of  the  scapula.  1^en  the  right  arm  was 
thna  raised  to  the  head,  the  dentiform  appendages  of  the 
M.  serratus  antiens  major  of  the  right  side  diaappeaied, 
while  thoee  on  the  left  side,  when  a  like  position  of  the  left 
arm  was  assumed,  could  be  distinctly  marked.  When  the 
ahonlders  were  moved  forward  and  downward,  the  Mm. 
rhomboidei  dextri  were  much  strained,  and  the  ang.  inferior 
scap.  stood  higher  than  that  of  the  other  side.  When  the 
arm  hong  down,  Sann  experienced  no  pain  in  any  part ;  but 
a  pressure  upon  the  shrunken  muscles  was,  on  the  other 
hand,  ])ainful.  I  first  saw  the  patient  on  February  SSd. 
At  that  time  no  considerable  change  in  the  symptoms  had 
appeared,  except  that,  in  consequence  of  the  increased  hyper- 
tropliy  of  the  superior  part  of  the  trapezius  and  « 'f  the  iL  vator 
ano^.  .--cap.,  Sann  couhl  raise  the  arm  somewhat  lii^liur.  The 
reaction  of  the  serratus  ant.  mag.  of  the  rijjht  side  was  so 
Jc'ticiciit  that  a  treutment  of  very  long  duration  was  fore- 
seen ;  this  reaction  wa^  exhibited!  l)<)th  upon  intra-uiu.-cular 
irritation — which  I  excited  by  phicini^  one  conductor  in  the 
cavity  occui^ioned  by  tlie  ]>!irnlysis  between  the  tli»ra\  and 
sc!»]«ula,  the  other  in  tlic  iu'iixlihi»rhood  of  the  anterior  inser-  . 
tioHs  of  the  muscle  iii  question,  upon  the  rihs — and  also,  in 
an  especial  degree,  by  extra-muscular  irritatinii,  which  was 
produced  by  the  application  of  one  conductor  upon  tlie  X. 
thoracicus  longus,  immediately  over  the  exterior  border  of 
the  superior  part  of  the  trapezius,  about  one  inch  from  the 
clarictilar,  the  other  upon  the  ribs.  Not  only  the  serratus, 
but  aUo  the  trapezius,  in  its  inferior  part  reacted  with  much 
less  force  on  the  right  side  than  on  the  left.  Thus,  on  May 
2,  1857,  after  forty-eight  sittings,  when  the  patient  stood 
erect,  his  arms  hanging  by  his  side,  the  inferior  angle  of  the 
right  shoulder-blade  stood  out  more  from  the  thorax  than  the 
oarresponding  one  of  the  *left.   The  region  of  the  interior 
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border  of  the  scapula  was  also  still  pruminent ;  tlio  interior 
border  of  tlie  slionlder-blade  was  still  oldiqiiely  inclined, 
though  in  a  lee^  uuirked  dojiree,  from  above  downwiud  to 
the  left  and  inward  ;  tinallx ,  the  rliomboidei  still  displayecl 
umisnal  tension,  and  tl)C'  ui>})»'r  ]>art  of  the  trapezius  and  tho 
levator  an^uli  s(  aj)ul;c  wore  ^lili  in  a  condition  of  hyper 
trophy.  When  tbi'  arm  was  raij^od  to  the  height  of  the  shoul 
der.  the  ri^dit  scapula  was  -til!  considerably  removed  from 
the  vt.'i-tel)ral  cH.iluniii,  its  inferior  an^le  being  four  inches  dis- 
tant, while  tlie  corresponding  angle  of  the  lefY  side  was  bu< 
one  inch  distant.  On  the  otlier  hand,  the  patient  could 
now,  without  inconvenience  or  pain,  bring  the  extended 
ann  to  tlic  head;  tlie  in>erti<»ns  of  the  M.  serratus  were, 
wlien  >ueh  niovenient  was  exeeutcd,  marked  with  consider- 
a]>le  distinctness;  the  reaction,  if  not  yet  quite  normal,  was 
still  much  improved.  Sann  now  left  tlie  hospital  to  rer^unio 
bis  work,  while  he  continued  the  treatment  at  my  h<  »u-e ; 
but,  after  the  second  sitting,  an  attack  of  intennitten>  ur- 
tiana,  a  malady  which  so  frequently  alfects  patients  of  im- 
poverished blood,  interrupted  the  treatment  for  tlirce  weeks. 
After  the  fifty-fourth  sitting—June  0th — the  insertions  of  the 
Berrutus  were  distinctly  perceptible;  the  dcj^ression  between 
the  spine  and  the  interior  border  of  the  shouhler-bhule  was 
•  much  shallower;  the  inferior  angle  of  the  scapula  w.u-  more 
closely  applied  to  the  tliorax.  After  the  sixty-second  sit- 
ting— July  l.")th — on  the  elevation  of  the  ann  to  the  height 
of  the  shoulder,  the  inferior  angle  of  the  shoulder-blade  was 
only  two  inches  distant  from  the  spine ;  the  inferior  j^u  t  ol" 
the  trapezius  was  no  longer  relaxed,  and  the  dorsal  llexure 
of  the  spine  no  hmger  visible.  About  the  end  of  AuL'U>t, 
when  the  patient  again  visited  me,  he  cttuld  n>e  his  iria 
freely  in  his  pursuits.  The  only  reuiaining  traces  of  the 
disease  still  observable  were  a  scarcely  perceptible  promi- 
nence of  tlie  insertions  of  the  serratus,  a  slight  hypertrophy 
of  the  upper  part  of  the  trajiczius  and  the  levator  ang. 
6capuke,  and,  lastly,  a  somewhat  deficient  electro-muocular 
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contractility  of  the  once-paralyzed  BerratoB  anticoB  major. 
The  deformation  of  the  right  Mm.  rhomboidei  was  Bcaroely 

perceptible. 

These  deformations  and  li\^ertropbies,  eepecially  when 
they  are  combined  in  the  same  case,  frequently  make  certain 
movements  practicable,  which|  on  the  i^ralyBis  of  the  rnm- 
des  speciaUy  designed  for  these  moTements,  seemed  impos- 
sible. Thus  Sann,  when  the  paralydis  of  the  M.  serrat.  ant« 
was  not  yet  complete,  was  able,  in  consequence  of  the 
hypertrophy  of  the  superior  part  of  the  trapezius  and  the 
levator  auj^.  scapiiliv,  and  of  the  change  in  the  position  of 
the  scajuila  l^mut^ht  on  by  tlio  (contraction  of  the  Mm.  rhom- 
boidei, tu  raise  the  arm  to  an  angle  of  120  degrees.  Thus, 
by  pro<xres«ive  exercises  and  by  the  aid  uf  electric  excite- 
ment, the  strength  of  the  muscles  imdergoinp^  hypertrophy 
may  ]te  increased  to  a  point  which  shjill  quality  them  to 
.  supj'ly  tlje  place  of  the  paralyzed  one.-. 

It"  we  had  dono  this  in  the  case  above  d(wril)ed,  the  nse- 
fuhieso  uf  the  unn  would  cortaiidy  have  been  earlier  restored  ; 
])ut  there  would  also  have  iiit'allibly  arisen  a  considerable  cur- 
vature of  the  spine.  Other  cases,  however,  occur,  in  which, 
following  the  bent  of  nature,  the  operator  can  employ  with 
advantage  the  process  of  faradization  uj)on  the  muscles  un- 
dergoing hypertmphy,  without  fearing  similar  results. 

The  secondary  deformations,  however,  niii>f  be  distin- 
guished from  the  primary  idiopathic  one-,  whieh  are  some- 
times developed  from  rhenniatic  conditions,  but  in  most 
cases  are  of  unknown  origin,  and  the  diagnosis  of  whicli  may 
be  made  with  confidence  in  view  of  the  unimpaired  motor 
power  and  normal  electric  condition  of  the  antagonist  mus- 
cles. Duchenne  has  made  observations  upon  snch  idiopathic 
deformations  of  therhi»iii1>oideU8,  trapezius,  peronsBus  longus, 
the  diaphragm,  etc.  We  extract  from  his  work  *  the  follow- 
ing case: 

Agfa^  Pnide,  thirteen  years  of  age,  remarked  for  the 

>  Page  880. 
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first  time  in  February,  1849,  a  pain,  produced  by  some  un- 
known cause,  in  the  middle  and  iK>ftterior  region  of  the  neck, 
on  the  right  side,  which  was  increased  both  by  pressure  on 
the  spot  and  by  the  inclination  of  the  head  to  the  left.  Foi 
a  year  and  a  half  no  other  symptom,  except  a  slight  diffi- 
culty in  effecting  certain  movcnicrtt?  of  the  head,  was  j)er 
ceived,  till  accidentally  iu  1852  a  deformity  of  the  ?]iouldei 
Wfi-  discovered,  when  the  patient  was  recommended  by  Bou- 
vier  to  T)!icbcnne,  \vli<i  gave  the  following  synopsis  of  the 
case:  WIkmi  the  amis  hung  down,  the  inferior  angle  of  the 
right  filiuiildur-lilade  was  raised  to  an  ahnust  ecpial  hoiglit 
with  thf  exterior  angle,  and  was  pros-od  flo^o  to  the  iniddle 
lino  of  the  vertebral  coliiniTi.  If  the  inferior  angle  of  the 
sliouldcr-bladc  was  pu>lie<]  forcibly  down,  it  immediately 
ai?»unied,  upon  remission  of  tlie  pressure,  ita  former  false 
position,  and,  at  the  >uTne  titne,  a  distinct  grating  wa«  heard 
between  tlie  shoulder-blade  and  tlie  tliorax.  Over  the  bpinal 
border  of  tlie  ?honlder-blade  a  marked  ])r(miinence  wa;*  ol)- 
served,  wliieli  seemed  to  be  formed  by  a  contraction  of  the 
rhuniUoideus  and  another  snch  prominence  on  the  neck,  iu 
the  triangular  space  between  tlie  nntorior  border  of  the 
tra|K  /au6  and  the  ftteiTio-eleido-niastouloiis,  which  wa^  ap- 
pai-ently  formed  l>y  the  levator  ang.  seap.  The  head  was 
slightly  uiclincd  to  the  right,  and  cuuld  nut  bo  turned  to  the 
left  without  pain.  DefornmLions  of  the  rliomboideus  and 
of  the  levator  ang.  seup.  were  nndoiibte<llv  present,  and  the 
question  thm^  arose  whether  the  primary  euuse  of  the>(  defor- 
mations was  a  paralysis  of  the  serratus  magnus.  That  the 
latter  was  not  the  case  could  be  inferred  from  this :  that,  when 
the  patient  extended  the  arms  to  the  front,  the  phoiildei  ddadt^ 
assumed  a  normal  j)ositiou,  whereas,  in  the  oaac  of  the  pri- 
mary paralysis  of  the  M.  serratus,  it  is  by  the  anterior  exten- 
sion of  the  anil'  that  this  deformation  is  fii^t  clearly  didin- 
gui-h  d.  Duchenne,  however,  by  the  faradization  of  the 
serratus  anticus  major  wilh  a  cjuiek,  6truug,  painiul  current, 
overcame  these  muscular  deformations,  though  they  were  of 
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two  years^  Btanding,  hi  three  Bittings,  notwithstanding  he 
had  previonAly  applied,  for  the  space  of  a  month,  a  constant^ 
rarelj-interrupted  current,  without  the  least  effect 

Under  the  head  of  muscular  paralysis  we  have  still  to  in- 
dnde  two  forms  of  disease  to  whieh  the  substance  of  the 
mnwjle  is  subject,  which  are  characterized  by  a  very  i»eculiar 
electric  cundition.  These  are :  A.  Paralysi»>  from  the  poi»=.on- 
ous  effects  of  lead,  a  form  of  the  dise.ise  which,  iu  whatever 
wav  tlii>  inineial  niav  attain  to  an  oxidized  molecular  con- 
dition  ill  tlif  Mood,  always  aiiccts  definite  muscles  in  a  defi- 
nite niaiiner:  I».  J *n»£rr<>s>iv'e  musicidar  atrophy,  which  prob- 
ably depends  upon  an  atlection  of  the  sympathetic  nerve. 

A,  Paralydafrtmihs  PoUonouB  Acti^ 

In  tlic  form  of  paraly^i>  wliicli  is  induced  hy  the  ])oison- 
ou?  action  uf  k\'id,  the  muscles  attacketl  suffer  in  their  elec- 
tro-muscular contractility  and  sensibility ;  the  fir-t  i>  con- 
gideraldy  lowered,  or  often  entirely  renioved,  while  the  last 
is  only  a  little  we.ikened.  The  extensor  muscles  are  always 
and  in  a  preeminent  degree  the  sufferers ;  in  general,  how- 
ever, only  those  of  the  superior  extremities,  seldom  those  of 
the  lower  extremities  in  addition,  and  very  rarely  the  latter 
alone.  Of  the  extensor  muscles,  the  extensor  digit,  comm.  is 
the  most  liable  to  a  modification  of  its  electric  conditi<»n, 
either  in  all  or  in  isolated  fascicles ;  the  triceps  and  the  del- 
toideus  are  the  least  liable  to  such  modification,  though  in 
rare  cases  the  deltoideus  is  the  first  and  greatest  sufferer. 
The  gupinators  always  retain  their  electro-mnscular  contrac- 
tility in  its  normal  degree,  even  when  they  have  suffered  in 
their  motor  power.  Only  those  muscles,  whose  electro-muB- 
cnlar  contractility  has  been  affected,  lapse  into  a  condition 
of  atrophy,  and  these  resist  for  the  longest  time  the  amelio- 
rating influence  of  the  electric  treatment  The  M.  interoa- 
seus  ext.  prim,  sometimes  offers  an  apparent  exception,  since 
it  may  exhibit  a  condition  of  atrophy,  without  a  loss  of  con- 
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tractility ;  but  in  this  case  the  atrophy  is  one  prodnoed  not 
b  J  the  poisouonB  aetion  of  lead,  but  by  mechanical  eansea, 
such  lis,  Avith  hoase-puntere,  the  pressure  of  the  bmah.  In 
general  those  mnsdes  seem  to  suffer  most  which  are  strained 
the  most  by  the  patient,  or  which  either  naturally  or  in  con 
sequence  of  preceding  mtdadies  are  the  least  capable  of  re> 
sistance.  Thus,  for  exanipk,  the  muscles  of  the  left  arm 
less  commonly  suffer  than  those  of  the  right,  and  among 
house-painters  the  thumb  and  middle-finger,  with  which  they 
usually  hold  the  brush,  suffer  in  a  higher  degree  than  the 
remaining  liwi^ei-s.  I  lia*l,  lioM  cvor,  occasion  to  treat  a  hou»e- 
paiuter  whu  was  left-handed,  and  in  whose  ca>e  consequently 
the  extensors  of  the  left  side  were  paralyzed  ^hc  most ;  and 
again,  a  not  her  of  the  same  craft  who,  in  consequence  of 
being  huuip-backed,  wa-  suhject  to  a  weakness  of  the  lower 
extremities,  by  rca>t>ii  r.f  wlii^h  the  paralypics  Imd  especially 
attacked  the  Mm.  perona^i,  tlu^  oxtensores  digit,  ped.  long, 
and  the  extensores  hallueiiiui  pro[>. 

Case  39. — Wilhelm  Pchnltzc.  a  house-painter,  was  Rcizetl, 
Pi'cember,  1852,  with  an  exceed iiiLclv  violent  painterVcolic, 
united  witli  a  constipation  of  three  weeks'  duration.  At 
the  same  time  a  violent  trendding  was  felt  in  both  arms, 
especially  in  the  right,  accompanied  witli  paralysis  of  the 
right  forearm.  When  the  patient  applied  to  me.  May  2, 
1853,  ibr  a  trial  of  electric  treatment,  the  M.  extensor  digi* 
torum  communis,  especially  that  belly  of  the  muscle  ex- 
tending to  the  middle>finger,  and  the  M.  extensor  pollicis 
longus,  the  extensor  carpi  radiaiis  and  ulnaris,  the  M.  abduc- 
tor I'ollicis  longus,  etc.,  of  the  right  side,  were  paralyzed, 
while  the  affection  of  the  left  arm  was  limited  to  a  feeling  of 
weakness  and  trembliog,  in  connection  with  a  normal  motor 
power  in  all  the  muscles.  The  electro-muscular  contractil- 
ity was  lowered,  in  different  degrees,  in  the  several  paralyzed 
muscles,  most  conspicuously  in  the  M.  extensor  digitomm  and 
extensor  pollicis  longus ;  ike  lateral  movements  of  the  hand 
were  not  impeded  to  an  equal  degree.  The  electro^muscular 
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eeiuibflitjr  of  the  M.  extensor  digitoium  oommaniB  aad 
pollicis  longus  liad  suffered,  though  not  to  a  corresponding 
extent.    The  application  of  an  electric  current  of  moderate 

force  to  the  left  arai  gave  riBe  to  such  quick,  violent  tensions, 
not  uiilv  ui'  the  aliected  exteii.sors,  but  als>o  of  the  abductors 
and  adductors  of  the  hand,  that  the  tiugtrs  were  bowed  over 
the  hand.  Tlie  irritation  uf  the  left  extensor  carpi  radialis  or 
ulnari>  dicw  the  haiul  to  a  iR)siLiuu  nearer  the  radius  ur  the 
ulna  than  the  patient  could  brinsr  it  bj  the  simple  force  of 
will.  The  sensation  aec<iiii}>aiiyiii!^  tlie  eoiitrartion  wa-  so 
inteJHe  that  the  patient  was  di.-im-liiie<l  to  a  repetition  of  the 
experiment.  The  Mra,  supinator,  deltoideiis,  and  triceps, 
both  of  tlie  paralyzed  and  un]»aralyze<l  -ide,  remained  always 
constant  and  normal.  The  cure  wa&  completed  in  about  six 
weeks. 

Case  40. — Von  S.,  a  chamberlain,  from  Gicfi^on,  a 
healthy  but  somewhat  sallow-looking  man  of  fifty  years,  was 
attacked  with  a  paralysis  of  the  right  hand,  which  had  been 
coming  on  for  three  weeks,  and  whicli,  on  his  first  visit  to 
me — ^Mareh  12,  1857 — was  so  far  develo[)cd  that  the  exten- 
sion of  the  three  middle  fingers  was  absolutely  impossible 
and  the  elevation  of  the  wrist  difficult.  The  thumb  could 
be  extended  and  abducted^  and  the  arm  was  capable  of  pro- 
nation and  supination ;  muscular  atropbj  was  not  exhibited. 
The  electro-mnecnlar  contractility  was  depressed  in  the  ex- 
tensor digit,  comm.  aud  the  extensor  indicis  propr.,  and^ 
though  to  a  less  degree,  in  the  extensor  carpi  rad.  and  uln. ; 
in  the  other  extensors  and  in  the  supinators  it  remained 
normal.  Metacarpal  intromescences  were  not  exhibited. 
The  patient  had  never  had  colics,  but  had  frequently  suffered 
fiom  constipation.  The  only  cause  of  the  paralysis  was  the 
use,  for  the  preceding  twelve  years,  of  snuff  which  had  been 
padsed  and  preserved  in  lead.  A  favorable  prognosis,  based 
npon  the  short  duration  of  the  patient's  suffering,  and  the 
participation  of  but  few  muscles,  was  confirmed  by  the  oonne 
of  the  cure. 
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Gabb  41. — Misa  Pauline  Lb,  apparently  in  her  thirtieth 
year,  formerly  an  actress,  a  woman  of  pale-yellow  com- 
plexioU)  had  Buffered  for  many  years  with  const ipatton, 
which,  however,  conld  he  easily  overcome  by  simple  reme- 
dies. During  a  few  months  past  she  had  fireqnently  felt 
drawing  pains  in  hoth  shoulders  and  arms,  accompanied, 
within  the  three  preceding  months,  by  a  gradnaUy-increas- 
ing  paralysis  of  both  hands,  which  finally  rendered  the 
elevation  and  extension  of  them  impoeeible.  The  G^. 
Bath  Konw  immediately  perceived  that  the  paralysis  was 
one  resulting  from  the  poisonous  effects  of  lead,  and  he 
ascribed  its  origin  to  the  considerable  proportion  of  lead 
found  in  the  paint  which  the  patient  was  accustomed  ev> 
ery  evening  to  apply  to  her  neck.  I  saw  the  patient  for 
the  first  time,  March  17, 1856,  and  observed  the  following 
details:  A  prominence  of  the  metacarpal  bones  of  both 
hands  ;  inability  to  elevate  the  wrist,  especially  of  the  right 
side ;  abduction,  cjipecially  of  the  right  thumb,  impossible ; 
the  fingers,  particularly  the  third  and  fourth,  haimin-  re- 
laxed and  capable  of  only  dight  voluntary  distention,  tliuiigli 
easily  brought  into  contact ;  the  aupiiuitors  of  both  sides 
perfectly  free  in  their  action.  The  electro-muscular  con- 
tractility was  not  entirely  extinct  in  uny  muscle;  the  reac- 
tion w:i>  feeblest  in  the  Mm.  exteu^ores  carpi  radiales,  the 
abductor  pollicis  Inni^Mi?  and  extensor  indicia  of  the  right 
side,  and  in  the  e\ttMi-t»r  digit,  comm.  of  the  left  side;  the 
left  extensAr  earpi  rudlalis,  both  extensores  carpi  ulnareSj 
the  left  alxlnetoi-  pollicis  longus,  and  the  extensors  of  tlie 
thumb  had  >utfeitMl  loss.  The  interossei  ext.  and  the  supi- 
nators e2Lhibited  throughout  a  normal  electric  condition.^ 

*  [Two  cases  of  lead  paralysis,  Indacod  bj  the  use  of  ihe  eosmetlo  knowB 

Lairtl^s  Blootn  of  Youth,**  have  recently  come  uudcr  my  obscrratioo.  One 
of  these  occurred  In  the  person  of  a  voun«»  liuly  whnm  T  s'avr  in  con?n!tatioTi 
with  my  friend,  Prof.  Lewis  A.  Sayre ;  the  other  is  that  of  a  young  married 
lady,  whom  I  am  now  treating  eucccssfuliy  with  the  direct  and  induced  cur» 
rents.  In  the  latter  case,  all  the  extensors  of  both  wrists  and  flngera  and  the 
bitmMsd  mnsdet  were  more  or  less  aibeted.  At  the  present  date  (Uaroh  94^ 
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Often,  for  a  long  time  after  the  paralyzed  muscles  have 
been  restored  to  I'ree,  unrestricted  activity,  their  electro- 
muscular  contractility  remains  depressed.  Thus,  in  the 
ca?e  of  a  house-paiuter  who  had  heeii  treated  two  years 
earlier  for  a  paralysis  arising  from  the  poisonous  action 
of  lend.  an(l  wliu  ?inee  then  had  not  Buffered  a  renewed 
attack,  I  found,  in  conjunction  witli  an  uniuijtaired  motor 
power  in  the  muscles  formerly  atiected,  a  continued  defi- 
ciency of  irritability  in  the  extensor  digit,  communis. 
This  could  not  have  been  a  symptom  of  an  a[)proac]dng 
attack  of  the  same  nature,  for  the  patient  durin:^'  these  two 
year.-  liad  worked  witli  white  zinc  in  place  of  white  lead. 
In  the  instance,  also,  of  the  patient  whose  case  is  described 
on  page  181,  and  who  since  his  recovery  has  abstahied  from 
the  UBe  of  snufi^,  a  depression  of  the  electro-muscular  con- 
tractility of  the  paralyzed  muscles  was  exhibited  for  a  loDg 
time. 

Cases  iVeqiiently  occur  of  a  paralysis  of  the  extensors  of 
the  band,  accompanied  with  all  the  indications  of  a  paralysis 
from  poisoning  by  lead — as  the  integrity  of  the  supinators, 
the  prominence  of  the  metacarpal  bones,  the  slate-colored 
borders  of  the  teeth,  antecedent  colics,  and  the  peculiar  eiac- 
tric  condition  of  the  muscles  afiected — and  which,  moreover, 
are  cured  by  treatment  with  solphnr  baths  and  faradization, 
bat  which,  aa  regards  their  cause,  remain  wrapped  In  ob- 
flcnrity— an  obscurity  which  all  the  efforts  that  have  been 
pQt  fortli  in  the  interest  of  practical  medicine,  with  the 
view,  namely,  of  pierenting  rdapses,  have  not  been  able  to 
dear  up. 

Cass  42. — Carl  Hennig,  forty  years  old,  an  operator  in 
the  maehine-worl»  at  Borsig,  in  which,  however,  he  was  not 

1869)  tlie  pttet  bM  been  mder  treatment  for  eboat  three  numtbe,  end  bee 
■laoet  antifely  ngeined  the  nie  of  the  paralTzed  mnidei.  In  this  cese,  fbe 
indnoed  current  at  first  failed  to  produce  the  slightest  contraction  of  the  pa- 
raW?ed  mn^do^.  The  direct  rurrent  acted  from  the  finU  It  U  in  auch  cases 
that  the  latter  is  especiall;  necessarj. — W.  A.  H.J 


Digitized  by  Google 


886 


UBAD  PAXALTStB. 


employed  as  a  worker  in  lca<I,  nor  was  l)roTight  in  contact 
with  the  vapors  of  lead,  had  been  attacked  once  or  twice 
ererj  year,  for  the  last  ten  y^ffa,  with  colic,  and,  in  the 
conne  of  the  last  one  or  two  yean,  had  fi«quently  ex]>e- 
rienced,  especially  while  playing  at  cards,  a  cramp  in  the 
third  and  fourth  fingers  of  either  hand.  From  the  end  of  Xo- 
vember,  1866,  he  had  been  suffering  with  a  paralysis  of  the 
extensors  of  botli  hands,  which  resisted  the  varions  remedies 
applied,  among  which  were,  in  particular,  hypodermic  in- 
jections. Dr.  Fraenkel,  who  at  once  recognized  the  case  as 
a  paralysis  induced  by  the  poisonous  action  of  lead,  having 
introdnord  the  patient  to  me,  I  made,  February  15,  1867, 
the  following  observations  of  tli'^  y  itlcntV  condition  :  Hen- 
nig  could  neither  (elevate  the  wrist  nur  extend  the  fingers ; 
but  supination  was  on  botli  sides  nnrc^trietpd.  Tlie  sensi- 
bility of  the  pkin  was  dull,  the  t'orearin  was  flabby,  the  mu^- 
rle^  of  the  hand  Iftx.  The  el(>etrn-iim<5cnlar  eoiitractiiity 
was  iimrli  depressed  in  all  the  extensors  cif  the  fiiiL^er-.  espe- 
cially tiie  Mm.  exteTi=<'re'5  dlL'it.  eumm.,  and  also  in  the  ri;:lit 
M.  extensor  carp.  rad.  and  in  the  left  M.  extensor  p'lll.  l<>ii«r. 
The  supinator-,  of  both  side^  reacted  with  imnual  i>«)wer. 
The  metacarpal  bone«  of  both  hands  were  very  prominent. 
The  teetli  were  -urroinided  with  n  plat e-ct .lured  border,  more 
than  a  line  ])r. kuI.  The>e  symj»toiii-  indicated  the  neee*i«ity 
of  a  protraete(l  treatment,  and.  in  faet,  in  addition  to  the 
continuous  employnient  of  sulphur-baths,  ninety  applica- 
tions of  the  electric  current  were  necessary  in  order  \o  ren- 
der  tho  patient  again  fit  fur  work,  which  was  Tn>t  etfei  ted 
till  tlie  middle  of  June  of  t]»e  same  year.  The  only  cause 
which  could  be  di.seuvtTtd  in  thi-^  case  as  possibly  occasion- 
ing the  disease,  was  the  re-ideuce  of  the  patient  immediately 
over  a  type-fom\drv,  a  re~ide!ice  which  lasted  fur  two  years, 
bui  was  discontinued  m)uu  befure  the  first  attack  of  colic. 
AVhether  it  is  i)ossihle  that  the  colics  which  were  repeate<l 
every  year  since  that  time,  as  well  as  the  subsequent  pa- 
ralyses, were  induccMi  by  the  residence  of  the  patient  ten 
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years  previously  in  an  atmosphere  impregnated  with  lead^ 
I  mnBt  leave  undecided, 

B»  Progressive  Muscula/r  Atrophy, 

Under  the  name  of  Atrophie  Muflcnlaire  ProgresBive" 
Aran  *  has  described  a  disease,  tiie  characteristic  sign  of  which 
consists  in  a  distorbance  in  the  nutrition  of  particular  mus- 
cles or  muficular  groups^  or  of  the  entire  muscular  system, 
advancing  at  equul  pace  with  a  disturbance  of  the  functional 
action  of  the  affected  parts.  This  form  of  disease  was^  how- 
ever, not  uoknown  to  earlier  writers ;  Charles  Bell,  Aber> 
crombie,  Komberg,  and  others  had  already  described  cases 
of  this  kind.  Duchenne  has  sought  to  make  the  electric 
condition  of  tlie  affected  muscles  available  in  the  diagnosis 
and  prognosis  of  the  disease. 

The  affection  generally  beL'^ins  with  uti  eiuaciation  of  the 
I^r.  iiitoro>isons  ])riimis  of  one  hand,  a  feeling  of  fatigue  and 
W(*akne>'-!  ill  the  arm;  in  fre(|iii'nt  cases  with  pains  in  tlie 
back  of  the  neck.  The  eniaeiation  ]>ro<'ee(l>  from  the  M. 
intcrosseus  primus  to  the  musclejs  of  the  hand  and  forearm, 
under  certjiin  eiroini^tances  to  the  musele-s  of  the  shoulder 
and  the  lu-eiu-it,  the  hut  locks,  or  to  the  one  or  the  other  lower 
extremity;  finally,  it  attaok-^  the  muscles  of  the  tongue,  the 
diaphragm,  and  the  throat,  and  the  })atient,  emaciated  to  a 
^krleton,  sinks  under  hroiu-hiti-,  or  other  puliiionarv  di-ease. 
Progressive  muscular  atropliy  does  not,  liowever,  always 
attack  the  upj^er  extremities  first ;  sometimes  it  begins  with 
the  muscles  of  the  trunk,  or  of  the  nape,  or  other  part  of 
the  neck,  etc.  The  disease  often  develops  only  to  a  certain 
degree  in  the  parts  primarily  affected,  and  then  remains 
stationary  for  many  years ;  thus,  for  example,  it  may  be 
seated  for  a  long  time  in  the  forearm,  and  sudderdy,  without 
apparently  any  method  of  development,  leap  to  the  muscles 
of  the  upper  part  of  the  arm,  or  those  of  the  trunk,  and  de* 

*  AMhitM  Oto.  dfl  MM.,  1850,  p.  5,  §f«q* 
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stroT  them.  Of  the  muscles  of  the  arm  the  deltoideiis  and 
the  biceps  suffer  most  frequently,  the  triceps- least  frequently. 

To  the  gradoallj  progresdng  emaciation  corre^])ond  dis- 
turbanoe»  in  the  motor  power  of  the  muscles.  The  feeling 
of  fatigue  and  weakness  is  followed  hx  a  certain  clumsineaB 
in  the  movements  of  the  parts  attacked,  which  gradually  be- 
come le^s  and  less  capable  of  action,  till  finally  the  patient 
is  left  utterly  helpless.  The  peculiar  muscular  decay  which 
characterizes  this  disease  never  follows  some  one  nen'ous 
cord,  but  leaps,  and  with  apparently  regular  advances,  from 
the  dornnin  of  one  nerve  to  that  of  another,  and  is  thus  di;*- 
tinguislied  from  the  muscular  decay  canned  by  neuritis,  with 
which  it  is  often  confounded,  Imt  which  is  confined  strictly 
to  the  realm  of  the  diseased  iiervc.  In  the  majority  of  cases, 
fibrillons  convulsions  are  added,  whicli,  at  tinu";,  e-^jiecially 
after  unusual  agitation  or  exertion,  or  M-lim  the  muscles 
liave  been  expos^ed  to  a  dranirlit,  come  on  witli  increased 
force :  the«e  are  frequently  the  first  siixn  of  a  diseased  con- 
dition on  the  part  of  muscles  aj>])arently  perfectly  sound. 
Throughout  all  these  disturbances  in  musculai'  function,  the 
sensibility  of  tlie  >Vm  and  the  muscles,  under  t<nieh,  pres- 
sure, or  prielciiig,  seems  in  most  caFcs  to  remain  normal, 
tlinii^rli  in  many  anjrsthesia  is  preseiit ;  on  the  other  hand, 
in  th(.'  nt'Tc  a«lv;inee<l  >tnge  of  tlie  di.^ease,  the  patients  fre- 
quently i  Mmpluiu  of  tearing  pains,  which  at  times  have  tlu'ir 
seat  in  tlic  joint*,  at  time^  follow  the  path  of  certain  nerves, 
at  times,  are  diiruriiMl.  TIi^to  nKo  oera>ii>nally  occur  in  the 
later  5.t:i;_'c-  rortain  swelling:-  <>f  tlie  jointri,  -.nch  as  have  been 
describe*!  by  Kemak,  Benedikt,  and  M.  iio-enthal.  In  all 
cases,  however,  tlie  temperature  of  the  extremities  attacked 
falls  with  the  pr<»L:rc-s  of  the  disease;  the  subjective  bcusa- 
tion  of  chilliiti'-s  i-  fullowed  by  excessive  Simsibility  to  the 
cold,  and,  finally,  by  a  reduction  of  bodily  heat  objectively 
appreciable  by  the  tou<  li,  and  by  thcrmometrieal  measure- 
nrieiit-.  Feverisli  eflV  ets  are  always  absent,  unless  occasioned 
by  tlie  addition  of  other  acute  diseases. 
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As  ivixard-  tlie  electric  condition  of  the  mutfrcles  affected, 
as  exhibited  under  the  indiietiou  current,  the  electrx-iuuscn- 
lar  contractilitT  reniMiii-  in  j^eneral  undisturbed,  i«'>  1« mi;  as 
there  any  iiorinal  imi-scular  tissue  lct>  ;  the  ein  rgy  of 
TrM'\ eiiu  nt,  liowever,  which  h  excited  hy  muscular  contrac- 
tion, diminishes  witli  the  ina-ss  of  the  rnuscle  ;  Itut  not  until 
tlie  suh-^t:inee  of  the  muscle  is  altof^ether  gone,  does  the  elec- 
tro-rau>cuhir  contractility  hceoine  extinct.  We  often  find 
variou-  parts  of  tlie  same  muscle  electrically  irritable  in  dif- 
ferent de«;rees.  The  electro-muscular  seusibilitv  decreases 
aa  the  atrophy  increases.  In  special  cases,  particularly  in 
the  outiset  of  the  di^^ease,  the  sensibility  of  the  nerves  U 
helc^htened,  and,  in  consequence  of  this,  diplegic  and  centrip- 
etal reflex  contractions  occur  whenever  the  intermittent 
Oforrent  16  applied,  and  with  still  more  force  upon  application 
<  >f  the  c<  distant  current.  In  the  further  course  of  the  disease, 
irritability  is  still  manifested  near  the  central  nervous  patlis, 
when  in  the  more  peripheric  nervons  branches  and  muscles 
it  is  extinct 

The  electric  condition  of  the  muscles,  iis  liere  described, 
oorresponda  to  the  pathological  changes  which  we  perceive 
in  the  muscles.  Bj  the  side  of  perfectly  sound  muscles  we 
find  others  which  are  in  variou:^  stage;^  of  disease;  and  again, 
in  the  same  muscle,  we  iind,  hj  the  side  of  healthy  fa(K;icles, 
others  which  are  included  in  the  approaches  of  the  disease. 
In  this  case  micro<&copic  examination  exhibits,  in  the  affected 
muscleii,  fibres,  which  are  normal  in  texture  and  size ;  others, 
in  which  the  transverse  strife  are  indistinct,  broken,  and 
here  and  there  entirely  gone,  while  the  longitudinal  strise 
appear  prominent ;  others,  in  which  only  longitudinal  strieo 
are  present,  the  transverse  ones  being  no  longer  vitsible,  and 
in  which  fat,  in  the  form  of  round  or  oval  cells  or  globules, 
is  depnited  ;  and  lastly,  bundles  of  fibres,  which  have 
relapsed  into  an  amorphons  mass.  To  the  different  stages  of 
fatty  deiT  Mieration  corresp*)n(l  the  various  colors  of  tlie  fibrous 
fascicles,  namely,  red,  pale  red,  yellowish  red,  and  yellow. 
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The  cliaiip\>i  in  tlie  Jiuiscle-,  wliicli  wo  Imve  jii«t  de^s^ribed, 
are  found,  aceonlii)<:  to  the  fomiiion  testimony  of  all  aiitliot-^j 
in  all  ('a>e>  ((t  true  |>r(>LM-e>-ive  inu^eiilar  atropliy.  ("nivciU 
hier,  liowevcr,  in  one  case,  reix^ited  in  the  "  Arch.  Cren.  de 
Med,,"  1853.  discovered,  in  addition  to  these  ehan^i^o^  in  tlic 
muschv,  a  verv  eonsideralde  atrophy  of  the  anterior  nervous 
roots  o}  the  medulla  sjdnalis,  and  on  tliis  aeeouat,  regarding 
tlie  alleetion  of  the  nervous  root-  a>  primary,  that  of  the 
ninscleo  h.->  beeondary,  telt  justified  in  desiijnatinji:  the  disease 
a  "paraly.se."  The  re-ult  of  this  <li^^ecti<)n  was  aeecjpted  as 
a  finality,  until  Valentiiier '  i)ul>li>hed  am-ond  ease,  in  which 
he  di'scovereil  the  s:iiiie  atr>i'hy  of  the  anterior  nervous 
roots  ot"  the  spinal  e<'r<l,  hut,  in  addition,  a  very  eoJi^idera- 
ble  nundjfr  (about  one  hundred)  of  >mall,  white,  hard  gran- 
nies, from  the  size  "f  a  ]>indiead  to  that  of  a  lentil,  embed- 
ded in  the  tissue  of  the  ai'achiiuidea  of  the  medulla  ^|•in;llis, 
and  al-o  a  eentral  solteuing  of  the  lower  cervical  and  n]>|«er 
dorsal  |>ortion?i  of  the  uiedulla,  together  with  an  accumula- 
tion of  granulated  ccllt*.  Leubascher  and  Froniman '  also 
found,  ill  a<Miti<'n  to  a  red  sot'rening  of  the  anterior  and 
latend  columu>  of  the  medulla  oMouirata,  a  transformation 
of  the  anterior  and  lateral  cohimnc  uf  the  medulla  spinalis 
into  a  dark-white,  formless  substance,  in  whieh  no  whole 
nervouB  fibres  could  be  distinguished,  while  in  the  nervous 
roots  themselves  no  special  attenuation  of  the  anterior  roots 
was  ])erceptible. 

Similar  discoveries  were  made  public  at  a  later  date  by 
Lays,  Reade,  Touvenet,  and  others.  On  the  other  hand, 
0|>penheimer,  Iljuise,  Friedberg,  and  Meryon,  who,  in  iiiimer> 
ous  cases  of  prugrej^^ive  muscular  atrophy  of  the  most  pro- 
Doanced  character,  directed  rery  careful  examination  upon 
thei^e  |)omt8,  were  unable  to  disoov^,  eitiier  in  the  central 
orgatis  or  in  the  cerebral  or  spinal  nervons  centres^  or  in 
the  peripheric  branches,  any  departures  from  the  normal  con- 
dition ;  while  Vlrehow  and  Friedreich  found,  amoefated  with 

*  Fnger  Vierte^ahruchrii\,  *  DeutsdM  Klinik,  18&7. 
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a  Houndnees  of  the  anterior  roots,  a  gray  degeneration  of  the 
posterior  oords.  Friedreich  ^  thought  he  was  able  to  show  in 
the  single  case  which  he  personally  examined  that  "  the 
diseased  action  going  on  in  the  muscles  was  earned  forth 
bj  the  nenrons  branches  and  roots  distributed  to  those  mus- 
cles, and  thus  finally  excited  in  the  posterior  cords  certain 
processes  of  degeneration. 

After  an  unprejudiced  examination  of  the  &ct&  adduced, 
it  seems  to  be  undouLtcdlj  the  case  that  the  disease  gradu- 
ally advances  from  the  muscles  to  the  nerves  and  the  spinal 
cord.  lu  favor  of  this  view  are  tlio  following  points :  1.  In 
no  one  case  which  has  fallcu  under  dissection  have  the  ana- 
tomical changes  in  the  muscular  fibres  been  absent.  2.  The 
most  skilful  dissection  and  examiuution,  of  tlie  bodies  of  per- 
son© win*  die<l  of  tlii>  disease,  have  developed  no  change  in 
the  anterior  nervous  roots  or  in  any  central  origan.  3.  The 
case  reported  by  Friedreich,  in  which  tlie  progress  of  the 
dista-e  was  trnced  from  the  periphery  to  the  centre.  4.  The 
various  ^ta'a?s  in  the  diseased  condition  of  the  nuiseh'-,  found 
soiiit'tinies  side  l»y  side,  in  the  several  fa^-eiides  of  tlin  sarao 
iiui><jle.  5.  The  tdeetric  condition  of  the  muscles  and  nerves, 
as  well  under  the  intermittent  as  under  the  C(ui-tant  euiTent 
— under  the  former,  the  preservation  of  eleetro-nniscular 
contractilitv,  so  far  as  normal  muscular  substance  remaiiw — 
under  the  latter,  tlie  preservation  of  nervous  irritahilitv  in 
the  more  central  nervous  paths,  in  connection  with  a  con- 
tenipornneous  loss  of  irritability  in  the  peripheric  nervous 
offsjhoots  and  muscles  ;  while,  if  the  progress  of  the  disease 
•was  from  the  central  nervous  parts  through  the  nerves  to 
the  muscles,  a  reversed  relation  would  hold  good. 

On  the  other  hand,  the  afi^ction  of  the  muscular  sub- 
stance itself  seems  to  be  the  result  of  a  disease  of  the  sympa- 
thetic nerve.  In  favor  of  this  view  are,  among  others,  the 
considerations  adduced  on  page  252 ;  but  it  cannot  as  yet, 

'Ucbw  degeneimtiTe  atrophia  der  spiatltia  Hinlentrliigfli.  IHfohoir's  Ar* 
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of  cooTBe,  be  supported  by  any  anatomieal  proof,  unless  ve 
regard  as  such  tbe  isolated  case,  published  bySehneevogt,  in 
wbicb  was  exhibited  a  fattj  degeneration  of  tbe  sympathetic 
nerve.* 

"While,  however,  in  respect  to  the  etiology  of  the  disease, 
we  know  but  little,  certain  it  is  that  rheumatic  affections, 
colds,  long^ntinued  and  excessive  exertion  of  particular 
muscles,  and,  above  all,  hereditary  predisposition,  exercise 
an  important  influence  upon  its  origination.  As  regards  the 
value  of  the  last  of  these  influences,  Dnehenne  mentions  an 
instance  of  four  members  of  the  j^aine  family  snffering  with 
this  disease;  Meiyon  gives  a  giitiilnr  instance,  and  0]>])en- 
heimer  instances  a  faniily  in  wliich  three  members  suffered 
in  like  manner.  Ordinarily  thh  disease,  like  liremopliilia, 
is  implanted  oidy  in  the  male  issue.  Frie<Iborg  describes  a 
case  in  which  both  raotlicr  and  daughter  fell  a  sacrifice  to  it. 

Case  43. — Moses  Jedwabnitzki,  a  teacher  from  Poland, 
31  years  old,  was  seized  four  years  ago,  af^er  an  obstinate 
intermitting  fever,  with  trembling  and  weakness  of  the  left 
arm,  accompanied  wirli  an  emaciation  of  the  affected  mem- 
ber. The  emaciation,  beginning  at  the  shoulder,  advanced 
rapidly  over  the  upper  arm,  the  forearm,  and  the  hand,  and  at 
the  same  time  the  weakness  increased  t.>  a  <lcgree  of  com- 
plete paralysis.  For  the  past  year  and  a  It.df  the  shoulder 
and  upper  part  of  the  right  arm  had  also  been  growing 
emaciate,  and,  at  a  corresponding  rate,  paralytic,  dur- 
ing the  last  three  months,  tlio  loft  ^Im.  glntsei  had  been 
settlinir  into  a  condition  of  atrophy.  The  temperature  of 
the  letlb  arm  was  considerably  depressed.  The  general 
health  was  undisturbed.  Appetite  and  sleep  good  ;  the  lat- 
ter, however,  sometimes  interrupted  by  tearing  pains  in  the 
loins  and  extremities.  The  pulse  in  both  arms  equally 
strong.  Fecal  and  iirinarv  discharges  were  regular  and 
easy.  The  urine  had  a  weak  acid  reaction ;  it  was  bright 
and  clear.   A  more  careful  examination  exhibited  a  com- 

>  sredMkndMh  I^noet,  1854. 
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plete  atrophy  of  all  tlic  muscles  of  ihe  left  arm  from  the 
ehoolder-bladej  of  w  lndi  the  fosste  supra  spinato  et  infira 
EipinatSD  formed  cavities  an  inch  deep,  down  to  the  hand, 
between  the  metacarpal  bones  of  which,  deep  farrows  were 
visible;  the  hand  was  bent  to  the  forearm;  opening  of  the 
fingers  and  extension  of  the  forearm  were  impossible.  The 
entire  extremitj  could  be  thrown  upward,  and  could  be 
poi^d  upon  the  acromion,  but  a  slow  elevation  of  it  was 
impossible.  On  the  right  arm  there  was  apparent  a  consid* 
erable  atrophy  of  the  M.  deltoideus,  and,  though  to  a  some- 
what less  degree,  of  the  K.  triceps  and  biceps ;  the  forearm 
and  hand  were  still  tolerably  muscular;  accordingly,  the  en- 
tire arm  could  not  be  elevated,  but  the  forearm  could  be  ad- 
ducted  and  abducted  with  some  force,  while  the  movements 
of  the  riglit  hand  were  accomplished  with  freedom.  The 
left  leg  di:<plajed  nothing  abnormal  except  a  noticeable  ema- 
ciation of  the  M.  glutseus  maxiraus.  The  muscles  of  the 
rijrht  leg,  as  well  as  those  of  the  entire  trunk  and  of  the 
face,  jihowed  no  variation  from  the  natural  condition. 
Fihrilluu>  niu.-cnlar  contractions  were  ol)>ervealjlc  in  various 
lau-cle-i  of  the  trunk.  When  the  degenerated  muscles  of 
the  Itfii  ana  were  subjected  to  an  electric  cum  iit,  no  con- 
tractionri  an»se,  weak  niiiscular  twitchings  were  all  tliui  were 
perecptil>le ;  on  the  other  liaml.  \i\»>]\  the  irritation  of  the 
N.  rtdialis,  evident  extcu^or  iiiovtMiiciitr,  iulluwed.  Upon 
the  electric  irritation  of  the  muscleri  of  the  rirrht  arm,  tlie 
contractions  were  more  or  less  energeti(;,  accur<liTi«r  to  the 
more  or  less  advancrd  -taire  -if  atrnpliy.  The  muscles  of  the 
riirlit  loreanii,  the  riglit  hand,  both  leg-*,  etc.,  displayed  a 
normal  dcirrce  of  electro »-mn-rular  cxntrai-t ilitv  and  scn.-iMI- 
ity.  Wlien,  Septendjer  12,  IST)."..  1  again  saw  tlie  patu»nt,  an 
interval  of  five  montks  having  intervened,  which  time  he 
Lad  spent  partly  in  the  Jewish  Hospital  of  this  place,  partly 
at  the  baths  of  Gastein,  he  was  complaining  already  of  a 
feeling  of  weakness  in  the  right  leg;  the  emaciation  of  the 
right  forearm  had  considerably  progressed. 
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M.  Tu>.>-f^!t)!;il  in  his  work,  "Die  Electn •therapic  ;  ihre 
Kegriindiin;^  uiul  Anwi'iiduiiir  in  der  Meilicin,"'WieTi,  18C5. 
rejwi  ts  on  ]';i;;e  lCu>  the  folluwiug  cji.sc,  which  we  re]«r<'<]uee 
Ha  embodying  tlie  characteriatic  traits  of  the  hyperaesthetic 
form  of  this  dipeiifC : 

Katharina  Gurda,  twentv-four  years  of  age,  e\7>erienced 
in  the  sprinix  "f  1S63,  wln'le  at  work  in  the  field,  a  n  laxation 
of  the  imi^cles  of  the  left  liand,  in  consequeii'  r  i  l' which,  the 
objcctc  LTa-^fied  hy  it  were  apt  to  hlip  from  tlu-ir  liold.  i  our 
or  five  uui  k>  later,  the  lingers  of  thijs  liand  began  gradually 
to  beud  inward  ;  after  several  months,  tearing  pain*?  hroke 
ont  in  tlie  arm,  a  drawing  cramp  in  the  left  shoulder,  and 
frequent  twitchings  in  the  hand  and  fingers,  wliich  were 
never  free  from  a  disagreeable  feeling  of  eohines.*.  Wlien 
Bosenthal  undertook  the  treatment  of  the  patient,  who  had 
been  during  three  months  subjected  to  faradization,  her 
condition,  now  that  her  sulfenngs  hud  la.-ted  a  year  and  a 
quarter,  was  as  follows :  The  left  hand,  which  had  become 
blue  as  with  cold,  w;u~  utterly  unlit  for  use,  the  thumb  could 
neither  be  adducted  nor  brought  into  opposition,  but  lay  in 
the  hollow  of  the  hand  against  the  fingers,  the  phalanges  of 
wliich  were  adducted ;  the  elevation  of  the  arm  at  the 
ehonlder  was  restricted ;  the  exterior  angle  of  the  shoulder- 
blade  was  ennken,  the  inferior  raised  and  drawn  toward  the 
median  line ;  upon  the  posterior  Bide  of  the  shoulder-blade 
fibrillons  twitchings  were  perceptible.  When  the  akin,  in 
the  neighboriiood  of  the  left  interior  angle  of  the  shoulder- 
blade,  was  tonched,  energetic  repulsive  movements  were 
aroused;  when  a  preesore  was  brought  to  bear  upon  the 
left  M.  pectoralis,  which  was  in  a  condition  of  tension,  re- 
flex extension  of  the  arm  followed ;  a  ])ressnre  upon  the 
don^al  rertebr»  from  the  third  to  the  fifth  produced  exten- 
sion of  the  left  arm  and  a  sense  of  pain — all  of  which  are 
signs  of  the  hypene^thet^ia  of  the  nerves  of  the  sldn  and 
nmpcles.  The  faradization  of  the  thumb  and  the  ball  of  the 
little  finger,  and  the  irritation  of  the  Mm.  interoesei  remained, 
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witliout  effect;  the  irritation  of  tlie  extensor  digit,  comm. 
led  at  once  to  a  cramping  in  the  llexors;  the  a|>plicatiou 
of  l)Oth  poles  to  the  more  central  parts  of  the  deltoideus 
effected,  in  (piick  succe>sion,  the  extension  of  the  hand,  the 
extension  of  the  arm,  and  the  elevation  of  the  latter  to  the 
head.  In  the  left  lower  extremity,  which,  when  the  patient 
walked,  showed  a  degree  of  weakness  and  dragged  somewhat, 
there  were  also  plain  indications  of  cutaneous  hjpera'sthe- 
aia,  for  example,  on  the  inner  side  of  the  upper  part  of 
the  calf;  there  were  also  in  this  extremity  evidences  of 
increased  reflex  irritability,  as  8h*>wn  by  the  faradization 
of  the  tibialis  ant.  <>r  the  extensor  digit  coram,  (which  cansed 
flexion  and  extension  of  the  ankle).  The  electric  condi- 
tion of  the  right  lower  extremity  was  normal.  On  the  pas- 
sage of  a  galvanic  spinal-nerve  current  of  fifteen  elements 
through  the  left  medianus,  the  arm  tamed  outward  so  that 
the  palm  of  the  hand  faced  upward ;  on  the  galvanization  of 
the  left  radialis,  the  arm  trembled  for  a  moment  between 
flexion  and  extension,  and  at  last  was  elevated  and  placed 
against  the  head.  On  the  galvanic  irritation  of  the  right 
upper  extremity,  which  was  in  a  healthy,  plump  condition, 
similar  indications  of  increased  reflex  irritability  were  ob- 
servable; thus,  for  example,  on  the  passage  of  a  spinal- 
nerve-current  through  the  right  trapezius,  centripetal  reflex 
movements  arose  in  the  left  arm,  together  with  the  exten- 
sion of  the  flngers  of  the  left  hand  and  the  elevation  of  the 
extended  arm  above  the  horizontal  line. 


The  ]>rognosis  of  progressive  muscular  atrophy  is  in 
general  nnfav»mil)le  and  its  oire  uncertain.  This  is  especial- 
ly true  of  progressive  muscular  atropliy,  jtroperly  so  called, 
as  described  by  Aran,  and  as  di>tingui>lied  lV<»iu  that  form 
originating  in  neuritis.  In  the  ca>es,  then,  that  belong  to 
thid  part  of  our  subject,  the  prognosis  ia  dependent  upon 
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various  considerations :  1.  The  extent  of  the  disease.  If 
only  one  member  of  the  body  is  attacked,  and  that  tr>  l»ut 
a  partiiil  extent,  and  if  the  evil  remains  for  a  Ion-  uiae 
witliiii  tlie-i'  liiulift,  the  proj^nosi^  maj'  be  re;^arded  as  favor- 
able. Tlie  cause  of  the  diseaj^e.  If  this  lie^  in  a  sudden 
clian<:;e  of  teiiipLraturc,  or  a  fre<|uent  straining  of  certain 
muscles,  espcicially  if  these  muscles  are  such  as  cannot  be 
spared  from  future  use,  the  prognosis  isfar  more  unfavorable 
than  when  an  hereditary  predisposition  lies  at  the  root  of  the 
disease.  8.  The  electric  condition  of  the  paralyzed  musclee. 
A  restoration  of  Action  can  be  looked  for  only  in  tho«e 
muscles  whieb  still  retain  some  sound  musonlar  fibres,  and 
in  wliich,  oonaeqaently,  electro-muacnlar  uontractalitjr  is  not 
jet  fully  extinct 

As  regards  tlio  cnnitive  agents  em]»loyed  in  oases  of  pro- 
gressive muscular  atrophy,  electricity,  especially  in  connec- 
tion with  prescribed  umastic  exercises,  the  use  of  iron, 
marsh  baihs,  etc.,  has  shown  relatively  the  most  favorable 
results.  The  electric  treatment  required  consists  either,  as 
recommended  bj  Duchenne,  in  the  faradization  of  the  mus- 
cles attacked  a  course  specially  indicated  where  the  irrit** 
tion  of  the  smaller  muscles  is  demanded— or  in  the  applica> 
tion  of  galvanic  spinal-nerve  and  plexns^muscle  currents — a 
mode  which  has  this  advantage  over  the  former,  that  it  brings 
the  electricity  to  bear  at  once  upon  an  entire  group  of  mus- 
cles,  the  separate  irritation  of  which,  by  faradization,  would, 
where  the  affection  is  widely  extended,  be  an  impossibility — 
or,  finally,  in  the  galvanization  of  the  sympathetic  nerve,  to 
which  process  Remak  at  last  exclusively  resorted,  the  diplegio 
contractions  which  are  thus  excited  being,  according  to  this 
author,  peculiarly  adapted  to  promote  the  nutritive  restora- 
tion of  muscles  in  a  condition  of  atrophy. 

Duchenue  (page  535}  communicates  the  following,  in 
which  the  employment  of  feradization  was  crowned  with  the 
best  rot^ults: 

Bonnard,  a  mechanic,  a  large^  strong  man,  twenty-five 
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jeais  of  age,  who  had  previouglj  enjoyed  nnifonn  good 
health)  obflerved  for  the  first  time  in  February,  1848 — ^when, 
in  consequenoe  of  the  political  events  of  the  day,  he  fonnd 
iiis  regular  work  gone,  and,  in  order  to  support  his  large 
family,  was  compelled  to  struggle  night  and  day  amid  priva- 
tions of  all  kinds— a  great  degree  of  muscular  weakness  and 
a  certain  inflexibility  of  the  left  arm,  which  could  not  be 
accounted  for  by  any  precedent  pain.  This  weakness,  which 
was  continuous,  was  accompanied  by  a  gradual  emaciation 
of  the  left  ann,  which  from  his  youth  he  had  been  accus- 
tomed to  use  in  preference  to  the  right  one ;  the  emaciation 
finally  extended  also  to  the  trunk.  I^evertheless,  he  con- 
tinned  at  work  without  interruption  till  the  year  1850,  by 
which  time  the  left  arm  had  become  utterly-incapable  of 
gerTiee,  and  in  December  of  that  year  be  api>lied  to  Du- 
ebenne  for  treatment.  Diicbeiine  found  his  condition  as 
follows:  The  thorax  \va>  emaciated  to  the  skeleton;  npon 
itri  anterior  side  the  skin  >jeeme<l  to  lie  immediately  upon  the 
ribri,  and  was  sunkdi  in  l.ftween  them  ;  n])on  its  posterior 
side,  tlie  shoulder-l>hi<l<  -,  when  at  rest,  wwv  ar  a  ixreat  dis- 
tance from  the  mriliaii  liii  -,  and  its  spinal  Ixirdri--  were 
i'l'li'piuly  diiVftt'd  IVmih  ijrlow  u[>war<l,  jiiid  from  witliiu  out- 
ward; the  shouhh  r-- were  even  more  depressed.  The  left 
anil  was  about  a  tliird  less  iu  vuluine  than  the  right,  the 
hicej»s  having  scarcely  the  thickness  of  the  ft>retinger,  the 
tricc]>~,  however,  though  emaciated,  Btill  retaininfr  a  certain 
development ;  in  tlie  forenrm.  the  Mm.  supinator  longns  and 
radiales,  in  particular,  were  in  a  condition  of  atrophy.  As 
regards  the  electric  condition  of  the  nni-elcs,  the  PtroTitrest 
current  excited  onlv  a  few  tihrillons  contractions  in  the  Mm. 
j»ectorales,  the  two  inferior  divisions  of  the  trapezius  and 
the  latijij^imus  dorsi,  and  then  onlv  when  the  excitors  were 
plaeed  on  those  points  where  the  muscular  tissue  was  not 
ehanged  in  its  texture ;  the  biceps  contracted  a  little  in  its 
superior  part ;  the  other  muscles  of  the  anterior  side  of  the 
Upper  arm  could  not  be  traced  out.   The  triceps,  when  irri- 
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tated,  extended  the  arm  completely  and  energetically.  All 
the  mnHcles  of  the  forearm  were  present,  but  the  movements 
executed  by  the  supinator  longus  and  the  radiales  showed  a 
little  less  energy  in  the  left  arm  than  in  the  right.  The 
electro-muacular  sensibility  of  the  mnscles  in  a  condition  of 
ntrf)]i1iy  was  considerably  lowered,  although  the  sensibUitj 
of  the  skin,  even  in  those  parts  which  covered  the  muscles 
that  had  wholly  lost  their  vital  power,  was  normah  The 
marked  development  of  the  muscles  that  retained  their  or« 
ganic  energy  contrasted  strongly  with  those  whose  vitality 
was  suspended.  Fibrillous  eontraetions  were  also  observ- 
able in  most  of  the  mu&des  which  were  apparently  sound 
and  were  capable  of  movement.  As  regards  the  disturbance 
of  motor  poWer,  briefly  stated,  the  movement  of  the  forearm 
was  impossible,  the  extension  of  the  hand  laborious;  Bon< 
nard  could  not  raise  even  the  lightest  hammer.  General 
disturbances  in  the  power  of  motion  were  not  present,  though, 
probably  in  consequence  of  an  incipient  atrophy  of  the 
diaphragm,  the  respiration  for  the  last  month  had  become 
difficult,  so  that  the  patient  could  scarcely  walk  a  few  steps 
without  stopping  to  rest  and  to  take  breath.  The  faradiza- 
tion of  the  diaphragm,  executed  three  or  four  times  a  week, 
quickly  removed  the.  difficulty  of  hreathing,  and  rendered 
the  patient  able  to  take  long  walks  and  to  go  up-stairs  with- 
out futigue.  The  electric  irritation  of  the  iimscles  of  the 
left  arm,  elfected  three  times  a  week  in  sittings  of  eight  to 
ten  minutes,  soon  created  an  udditiun  of  strength  aii  l  an  in- 
crease in  size,  so  that,  after  six  month-*,  Bonnard  eouM  again 
support  Ills  family  bv  the  labor  of  hi.-^  liauds.  The  fre<iueiit 
experiments  wliieli  1  )uehenne  nndert<)»)k  in  the  case  <>i'  tliis 
patient,  in  tlu' c-nir^e  of  wliich  he  irritated  in  turn  tin-  vai-i- 
ous  mn>^eles  of  tlie  trunk  and  extremities,  also  subdued  the 
fibrinous  contractions.  The  pectonile-,  the  trnpczii,  an<l  the 
latissimus  dorsi,  though  they  still  remained  inueli  enuiciated, 
did  not  by  their  weakness  esseutialiy  liiuder  the  patient  in 
carrying  on  his  work. 
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In  ray  own  practice,  though  many  cases  of  this  charac- 
aeter  were  unsuccess^ful,  a  greater  number  were  fortunate  in 
their  result;  among  the  latter  were  included  those,  in  partic- 
ular, in  which  the  disciise  was  limited  to  the  forearm  and 
hand,  or  to  the  shoulder,  arm  and  hand,  of  one  side. 

Case  44. — Mr.  S.  had  two  years  previously,  while  cutting 
ice — an  occupation  to  which  he  was  not  accustomed — con- 
tracted a  severe  cold,  in  consequence  of  which,  pains  were 
excited  in  the  nape  of  the  neck,  which  gradually  extended 
over  the  right  shoulder,  the  upper  arm,  the  forearm,  and  the 
hand,  being  particularly  severe  at  the  elbow,  and  at  the  basis 
of  the  metacarpal  bone  of  the  thumb.  These  pains  were  fol- 
lowed by  weakness,  emaciation,  inability  to  use  the  arm,  and 
a  remarkable  feeling  of  coldness.  When,  upon  the  request 
of  Dr.  Ichroidur,  I  visited  the  patient  (September  14,  1805), 
the  right  shoulder  and  the  arm  along  its  whole  extent  were 
emaciated,  the  elevation  of  the  upper  arm  was  difficult,  and 
the  extensor  power  of  the  arm  limited.  On  every  attempt  to 
extend  the  hand,  the  three  middle  lingers  fell  forward;  the 
index-finger  could  not  be  extended ;  the  fingers  could  be 
separated  to  a  distance  of  only  a  few  lines,  and  could  not  be 
fully  brought  into  contact.  Together  with  these  effects, 
there  was  an  atrophy  of  the  muscles  of  the  shoulder,  arm, 
and  hand ;  the  muscles  of  the  ball  of  the  thumb  (with  the 
exception  of  the  adductor)  and  the  interossci  had  suffered  the 
most;  fibrinous  t wit ehings  were  exhibited  over  the  greater 
part  of  the  surface  of  the  muscles  attacked.  Electro-muscu- 
lar contractility  was  preserved  in  all  the  muscles,  though  the 
corresponding  moveinents,  especially  those  of  the  muscles  of 
the  hand,  were  less  prompt.  The  uj>plication  of  the  galvanic 
spinal-nerve  and  plexus-muscle  currents,  which  was  repeated 
51  times,  produced  by  the  20th  Xovember — at  which  time 
I  was  forced  to  interru})t  the  treatment,  to  make  a  journey — 
BO  considerable  an  improvement,  that  the  upper  arm  could 
be  fully  raised,  the  hand  extended,  and  the  separated  fingers 
brought  into  contact ;  the  pains  had  ceased^  the  libriiioua 
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twitchings  were  uu  longer  apparent,  tlie  ^llo^ll•ie^  an«l  arm 
were  increased  in  ^he  ;  on  the  oilier  hand,  the  forL'tin;/L'r 
could  not  yet  be  extended,  and  the  rini^  linger  eoiild  bo 
separated  only  n  few  H!»e?j  from  the  middle  Ikigerj  the  in- 
tenHsei  and  the  muscles  oi"  the  thumb  still  showe^l  an  es- 
beiiLial  d(?fieieney  of  assimilative  power  j  and,  finally,  the 
temperat  uru  of  the  arm  Wit.-  -till  lowered. 

AVlit'ii  I  -aw  the  i)atient  again  (April  17, 1866),  lii»  im- 
provement liad  come  to  a  stand-still :  his  pains  had  prone 
and  returned,  and  the  feeling  of  4jolduess  in  the  arm  still 
remained.  This  erudition  <»f  the  patient  foinpelled  me  to 
]»roee(Nl  to  the  galvauizulion  of  the  -y mpathetie  nerve;  the 
appliealion  of  this  process,  w hid i  wan  n-pented  twelve  time#, 
was  crowned  with  such  good  results,  that  the  patient  eon- 
sidered  further  treatment  sn pert! nous,  ami  determined  to 
leave  the  rest  of  the  cure  to  nature  and  cold  einhrocatioiis 
of  the  arm.  This  hope  did  not  deceive  liim  ;  on  vi.-iting 
him,  August  14,  1807,  1  I'oinid  the  entire  arm  su  ii  lilled  out, 
strong,  and  capable  of  every  movement.  All  the  nmecles 
of  the  hand  were  developed  iu  accordance  with  their  vari- 
ous uses,  though  not  to  the  same  degree  a^  those  of  the  ^uund 
hand;  tlie  pains  had  not  returned j  the  temperature  wjia 
uornial. 

Whether  the  mode  of  practice  liere  prescribed,  including 
especially  tlie  galvunizutiuu  of  the  sympathetic  nerve,  e;m 
sometimes  also  atlurd  help  in  those  cases  of  mui^'ular  atrophy 
in  which  the  disease  has  attacked  not  only  one  or  both  of  the 
upper  extremities  but  also  the  lower  ones,  I  dare  not  decide. 
At  any  rate,  the  exj>erimental  application  of  the  j)rocei&d 
last  named  is  to  be  recommended,  because  it  may  posaibly 
have  a  central  influence. 


We  muBt,  in  couclubiou,  mention  still  another  fom  of 
paralysLB,  to  which  Duclienne '  was  the  iiret  to  draw  atten^ 

1  Anh,  (iirtk.  de  Uhd^  1900.  Sptbr. 
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tton,  gvnng  it  the  name  of psralyBie  moflcalaire  progrcasive 
de  la  langue,  dii  voile,  dii  palais,  et  des  Idvres,"  and  wliicli 

has  also  been  made  the  subject  of  observation  on  the  part  of 
Chomel,  Trousseau,  Kinpis,  Gerhard t,  Schultz,  and  others. 
This  disease — ot  hich  in  nine  years  Ducheniie  had  witnessed 
nineteen  ca-cri — attacks,  without  kiDwii  cause,  persons  of 
fortv  to  sixty  years  of  age,  seizing  tin-t  upon  the  muscles  of 
the  tongue,  then  those  of  the  soft  palate,  and  at  last  those 
of  the  lips;  in  only  a  single  case  ba«  tlli^  oidi  r  Iteen  changed, 
the  paralysis  of  tlie  Ychiin  pendulum  and  the  orbicularis  oris 
preceding  tliut  uf  the  tongue.  Tlie  paralysis  of  the  tongue 
is  made  known  by  a  labore«l  artirnlHtion  and  deglutition ; 
the  first  conai-ts  ni  a  diflicult  rniiii  'iation  of  tin'  i»alatal  and 
labial  -<,»unds,  protlueed  by  the  innnnvaltle  position  of  the 
tongue  in  the  cavity  of  the  mouth;  the  second  is  caused  by 
tlx-  difHculty  of  loosening  from  the  walls  of  the  month  the 
saliva  which  is  secreted  in  abundance,  and  which  by  its  long 
retention  becomes  viscous  and  tenacious.  "When  paralysis 
of  the  velum  pendulum  occurs,  the  tone  of  the  voice  changes, 
becoming  nasal;  the  enunciation  of  the  labial  soimds,  for- 
merly natural,  becomes  indistinct,  food  and  drink  are  regur- 
gitated through  the  nose.  The  paralysis  of  the  orbicularis 
oris  prevents,  at  last,  the  contraction  of  the  lips,  and  impairs 
the  enunciation  of  o  and  Sometimes  other  muscles 
of  the  lips  are  embraced  in  the  attack,  as,  for  exam[<le.  the 
levator  lab.  inf.,  the  triangularis  and  qnadratos  menti,  while 
the  mnscles  of  the  face  situated  above  these — ^the  orbicularis 
palpebr.,  the  zygomatici,  the  levator  lab.  sup.  alasqne  nasi, 
the  bnccinatorii,  etc. — always  remain  nntonched.  The  dis- 
ease is  free  from  fever,  digestion  is  not  disturbed  by  it,  but, 
in  consequence  of  the  difficult  immission  of  food,  which  must 
necessarily  be  of  a  semi-flnid  character,  the  strength  of  the 
patient  gradnally  fails;  or  disturbed  respiration  and  attacks 
of  choking  are  followed  by  a  hectic  fever,  which,  in  periods 
varying  from  half  a  year  to  three  years,  brings  the  sufferings 
of  the  patient  to  a  fatal  end,  no  means  having  yet  been 
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fonnd  to  check  the  course  of  the  diseai^e,  much  lees  to  effect 
itB  cure.  Tlie  electrir  condition  of  the  miijjcles  of  the 
tODgae,  the  lips,  and  the  soft  palate,  is  unifonnly  normal. 

In  differential  diagnosis,  the  disease  is  liable  to  be  con- 
founded with  double  facial  paralysis — a  fftult  into  which  I 
myself  fell  in  the  only  cnf^c  wliieli  I  have  yet  had  an  op- 
portunity of  observing.  In  the  latter  malady,  as  in  the 
former,  the  muscles  of  the  lips  arc  attacked,  the  velnm  pen- 
dulum is  often  affected,  deglutition  is  difficult,  and  the 
speech  indistinct  and  toneless ;  but,  on  the  other  hand,  the 
preservation  of  the  motor  power  of  the  tongue,  the  un- 
changed quality  of  the  voice,  the  contemporaneous  paralysis 
of  the  higher  muscles  of  the  face,  and  other  indications,  will, 
upon  closer  attention,  present  sure  diagnostic  criteria.  In  rare 
cases  this  disease  may  be  associated  with  progressive  mus- 
cular atrophy ;  it  must,  however,  bo  distinguished  from  it, 
for,  while  in  the  latter  the  restriction  of  the  motor  power 
coinnMes  in  point  of  time  with  the  degree  of  nutritive 
disturi)ance,  in  the  former  the  paralysis  always  constitutes 
the  first  svmptom. 

Concern  in  jj:  the  essential  nature  of  this  disease  we  know 
nothin;^  positive.  DiichennoV  thor^ry  of  its  peripheric  «eat 
in  certain  miis('1e*  prori<1cd  with  the  In'poglossus,  the  mo- 
tor branch  ot'  the  trip  niinn^  fvn£fuc\  find  with  the  taei.il 
nerve,  is  contrndicted  by  the  t'vw  <ii--ertion3  thu?  far  made, 
especially  by  that  rc]>orterl  by  (rerhardf,  who  discovered 
in  the  pons  vardii  an  uniiaturally  soft-  spot,  violet  brown  in 
c'lcr,  of  tlie  size  of  ;i  ])fa,  in  which  reddish-l>luo  va-scnlar 
line-  and  points  could  l>e  with  tlie  naked  eye,  and  al-o 
bv  that  made  bv  Schultz,  *  wlio  diseoN  ered  an  atheromatose 
jnocr--  nil  the  }»asilar  artery  and  ^>^^eous  formations  in  the 
medulla  oblongata.    Schultz,  in  his  interesting  work,  above 

*  J«D«*ioh6  Zdtaog  flir  M eflda  and  KfttarwIiMiiselMltcn.    Band  L,  fMl 

II,  1864. 

*  Rcrtrugc  zu  den  MotilitutH-stdrangai  der  ZoDge,  ia  th«  Wi«B«r  M«d.  W» 
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mentioned,  endeavors  to  cxj^lain  the  disease,  even  witliont 
the  ]iarticipation  of  the  liypoglossus,  as  a  bilateral  partial 
paral\>t>  of  the  facial  lu  rve,  for,  according  to  him,  the  par- 
tial iiiiiuubility  of  the  tongue  is  occaeioned  exclusively  by 
the  deeper  position  of  the  hyoid  bone,  produced  by  the 
paralysis  of  the  posterior  belly  of  the  digastricu-  and  that 
brancli  of  the  facial  nerve  distributed  to  the  stylo-hytutleus. 

Dnrhonne  publishes  in  hia  work'  the  I'ollowini::  case, 
which  he  attended  in  company  with  Ohdniel,  ia  the  year 
1852.  nn-l  wlnt  li  Urst  ali'urded  him  an  opportunity  of  making 
out  a  complete  sYnop-:]*  of  the  symptoms  of  tins  di-ea>e  : 

The  atlectiiiD,  induced  by  some  unknown  caii.-e,  bet^an, 
about  seven  months  before  Cliomel's  examination  of  theca-e, 
Tritii  n  dithculty  of  deglutition  and  of  speech,  which  fur  the 
lirst  two  months  was  scarcely  regarded.  This  difficulty 
gradual! V  increased;  deglutition  became  labored,  and  the 
saliva  flowed  from  the  mouth ;  the  enunciation  was  rendered 
confused,  and  finally  unintelligible.  After  a  fruitless  trial 
of  varioue  remedies,  the  patient  was  introduced  to  CSiomel, 
who  itiimediately  perceived  that  the  ease  was  one  of  an 
affect  iou  of  those  muscles  which  are  employed  in  articulation 
and  deglutition,  and  called  upon  Duchenne  to  make  an 
electric  examination.  The  tongue  was  pressed  down,  and, 
as  it  were,  fixed  behind  the  lower  row  of  teeth ;  its  upper 
surface  was  somewhat  furrowed ;  its  power  of  motion  was 
much  restricted;  the  patient  could  neither  raise  the  point, 
nor  apply  its  upper  surface  to  the  palate ;  it  could  onl j  be 
moved  a  little  forward  and  laterally,  the  velum  pendulum 
and  the  uvula  exhibited  no  deformation,  and  contracted 
naturally  when  mechanically  irritated.  The  voice  was 
nasal,  but  of  normal  power,  though  the  patient  was  obliged, 
in  speaking,  to  make  extraordinary  efforts,  which  were  un- 
doubtedly necessitated  by  the  immobility  of  tlie  tongue. 
The  patient  could  not  whistle  or  blow  out  a  light,  except 
when  he  held  his  nose ;  and  in  like  manner  the  articulation 
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of  the  labials  ^'  h  "  and  ^  was  less  distinct  when  the  nose 
was  open  than  wlien  it  was  closed.  The  mouth  was  always 
fnll  of  viacons  saliva,  which  the  patient  could  not  spit  out, 
having  to  lemove  it  with  a  napkin.  When  he  drank,  he 
was  obliged  to  pause  at  each  swallow ;  a  portion  of  the  flnid, 
thus  laboriously  swallowed,  was  regurgitated  through  the 
nose.  He  could  not  appropriate  solid  food  except  when  it 
had  been  cut  up  into  small  pieces  and  was  previously  moist- 
ened, and  he  had  then  to  masticate  it  a  long  time.  The 
tongue's  sense  of  touch,  as  well  as  of  taste,  was  not  impaired ; 
though  the  respiratory  movements  were  regular,  labored 
breatliing  was  from  time  to  time  exhibited ;  for  the  last  two 
months,  weakness  and  emaciation  had  been  added,  although 
the  aasimilative  and  executive  functions  of  the  muBcles  of 
the  limbs  and  trunk  were  still  undisturbed.  The  dectro- 
muscnlar  contractility  of  the  tongue  and  the  muscles  of 
the  face,  as  well  a»i  those  of  the  soft  palate,  had  not  siiffCTed 
ill  thu  lea.^t.  The  empk\vnient  for  two  weeks  of  the  process 
of  faradization  had  icivcii  vohiine  to  the  tongue,  aii<l  liad 
rendered  its  surface  siuouthcr,  and  its  movcinent^  as  well  as 
those  of  the  H]>s  easier,  and  the  enunciation  mure  dir^tinct. 
Tliis  troatiuent,  however,  had  had  no  influence  upon  the  dif- 
ficuhv  of  dei'lutitiun  and  the  excessive  secretion  of  saliva; 
the  iiitroflnction  of  a  r]u'i)})liore  into  the  pharynx  and  the 
oesophagus  !uid  no  ellbet  ujxMi  tlie^e  symptoms,*  and  accord- 
ingly the  unf(»itunate  patient  went  home,  where,  after  a 
few  months,  he  «lied  hv  choking.  Ih-oth  and  milic  were, 
during  Ids  last  days,  introduced  into  tlie  oesophagus, 
without,  however,  appeasing  the  pangs  of  hunger. 

*  Sebttts  was  able  to  cheek  tbe  saperflttom  leoretioa  of  aaliva  (wbloht  as 

Claiult"  Bernard  has  shown,  is  the  rt'sult  of  a  section  of  the  facial  nerve),  by  the 
galvanization  of  the  fiiclnl  ncnrc,  and  to  exdte  a  perfect  act  of  d^latitioa  bj 
tbe  irritation  of  the  hypoglossua. 
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ELECTRICITY  AS  A  CURATIVE  AGENT. 

In  each  of  the  three  departments  into  which  the  art  of 
healing  is  divided — medicine,  surgery,  and  obstetrics — elec- 
tricity has  been  employed  with  success. 

In  medicine  especially  it  has  proved  of  service  in  the 
cure  of  so  many  heterogeneous  maladies,  and  has,  according 
to  the  testimony  of  various  authors,  so  frequently  accom- 
plished results  of  a  wonderful,  not  to  say  incredible  charac- 
ter, that  a  review  of  the  yast  amount  of  material  dispersed 
through  the  various  medical  journals — in  which  the  true  is 
mingled  with  the  false,  intentional  with  unintentional  decep- 
tions, and  so  many  superficial  and  unsatisfactory  observa- 
tions of  cases  prevail — would  be  a  work  of  the  severest  labor ; 
yet,  in  view  of  the  many  interesting  reports  of  successful 
practice,  published  by  scientific  observers,  such  a  review 
would  greatly  enrich  the  healing  art.  The  diseases  in  which 
electricity  has  shown  itself  most  efficacious  are  those  that 
attack  the  nerves,  and  those  that  depend  upon  anomalous 
secretions  and  excretions. 

In  the  chirurgical  art,  though  electricity  has  been  but  a 
short  time  in  this  field  of  practice,  it  has  achieved  results  not 
less  satisfactor}',  and  has  won  a  permanent  and  important 
place,  not  only  in  consequence  of  the  ai)plication  of  electro- 
thermic  processes  in  galvano-caustic  operations,  and  of  electro- 
chemical processes  in  the  cure  of  varices  and  aneiu-isms,  but 
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•  also  in  consequence  of  the  influence  of  the  electric  current, 
as  scientifically  eBtablished  and  practically  conflrmed,  in  the 
diq[>ersion  of  exudations  and  tumors.  Many  other  cliemical 
operations,  as  the  solution  of  calculi  in  the  bladder,  and  the 
lemoval  of  poisonous  metals  from  the  system,  are  theoreti- 
eallj  possible,  as  has  been  experimentally  proven,  but  in 
praetioal  medicine  have  been  utilized  in  but  few  cases.  Bnt^ 
on  the  other  hand,  the  transportation  of  medicaments  by 
means  of  the  oontlnnous  current — an  assumed  operation 
which  Elenke  and  Hassentein  have  made  so  much  of-^haa 
not  been  verified  in  practice ;  the  investigations  of  Pelikon 
and  Savelieff  have,  on  the  contrary,  shown  that  even  a  trans- 
portation of  iodine  from  one  electrode  to  another,  when  due 
care  and  foresight  are  exercised  against  error,  does  not  talce 
place.* 

In  obstetrics,  finally,  the  electric  current  has  been 
plied  by  the  English,  to  excite  the  activily  of  the  parturient 
efforts,  and  to  arrest  metrorrhagia,  and  more  recently  by  the 
French  to  overcome  vereion  and  prolapsus  of  the  womb ; 
in  Germany,  little  progress  has  as  yet  been  made  in  the  use 
of  electricity  in  this  branch  of  the  healing  art. 

'  A  point,  h<nrew,  of  great  interest  an  !  <!i  i  gnostic  importance,  is  the  use 
of  the  electric  current  in  discovering  tlic  loculity  of  a  metallic  body,  which  has 
been  foi-cibly  projwted  into  the  sy.«tcm.  When  (faribaldi  was  woundini  by  a 
rifle-ball  in  the  ankle,  it  became  nece^Aary  to  dociUe  whether  the  b«U  was  still 
Mated  in  tbe  wounded  •pot  fo*  this  purpose,  N^Iaton  fwtenod  two  notelUa 
probes  to  the  condncting  wine  of  a  aln^  dementi  vniled  wldi  a  mvltlpliea* 
tor,  and,  without  permitting  them  to  touch,  inserted  them  into  the  wound  (Ul 
they  carac  in  contact  with  some  hard  subsfance  lying  in  their  path  ;  a  marked 
deviation  of  the  magnetic  needle  proved  that  a  metallic  connection  of  the 
probes  was  effected,  and  accordingly  the  ball  was  found  and  removed,  and 
the  wound  peiftdfy  healed. 
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CHAPTER  I. 

THB  USE  OP  BLBCTBIOnr  IN  MEDIGINB. 


t.    BLBOTBIOITT  IK  KBBTO170  DISBASBS. 

A.  HypercBsthesia — Neuralgia, 

ly  consequence  of  the  imcertaintv  which  lias  in  ijeneral 
atTended  tliat  treatment  of  nouraliria  which  aims  at  a  re- 
moval of  th«'  cause — for,  as  Kojiiberg  remark?,  in  hut  few 
casej*,  and  only  where  the  disease  i;*  of  brief  standing,  has 
this  treaftnenl  been  crowned  with  suc<-('->> — practitioners 
found  thcm-flvLS  compelled  to  resort  to  other  means.  But 
neither  the  section  of  the  full'ering  nerve,  nor  the  internal 
employment  of  narcotics,  nor  tlie  application  of  specific 
agents,  as  turpentine,  arsenic,  quinine,  etc.,  has  led  to 
satisfactory  results.  The  most  nnmeron>  cures  were  still 
nceompHshed  by  the  application  to  the  external  skin  of  re- 
vulj?ive  agents,  either  in  the  fonn  of  mustard-plasters  and 
irritating  washes,  or  of  vesicants  and  cauterant«.  The  use 
of  the  burning-irons  was  particularly  recommended  hy 
Jobert  de  Lamballe,  and  this  mode  of  treatment,  when 
tmited  with  the  anaesthetic  action  of  ether  and  chloroform, 
foaDd  a  warm  eulogist  in  Yalleix.* 

In  more  recent  times,  two  other  remedial  agents  have 
been  brought  into  use,  which  are  at  once  more  easy  of  appli- 
cation, and  more  effective  than  those  already  named.  These 
are  electricity  and  hypodermic  injections.  But,  while  the 
latter,  as  A.  £alenbnrg  says,'  may  be  used  with  almost  ab- 
Bolnte  certainty  as  palliatives,  and  in  many  cases  as  radical 

'  Guide  du  M6decia  pnicticicu.    Paris,  1851.    Tome  iv.,  page  314. 

'IH«  Hjrpodtmwtiwbe  Ityection  dir  AignnnittaL   Bcriln,  Bigs  Tl. 
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cures,  yet  electricity,  on  the  other  hand,  aifords,  in  by  far 
the  greatest  number  of  cases  of  peripheric  neuralgia,  a  satis- 
factory means  of  treatment. 

The  modes  of  application  which  have  been  employed 
are  various:  1.  Induction  electricity  in  the  form  of  the 
electric  brush.  2.  The  induction  current  conducted  bv 
means  of  moist  electrodes  through  the  affected  nerves.  3. 
The  constant,  or,  according  to  Remak,  stable  current.  4. 
The  perpetual  galvanic  current,  as  Ililfelsheim  names  it. 

In  regard  to  the  first  method,  Duchenne  applies  the  cur- 
rent to  the  skin  in  the  neighborhood  of  the  painful  parts,  first 
having  dried  the  surface  very  thoroughly,  and  applied  an 
absorbent  powder.  By  this  means  the  current  is  prevented 
penetrating  to  the  deep-seated  parts,  and  thus  possibly  in- 
creasing the  pain. 

In  very  chronic  cases — especially  in  sciatic  affections  of 
long  standing — where  the  strongest  current,  applied  in  the 
prescribed  manner,  does  not  produce  an  adequate  degree  of 
pain,  Duchenne  places  an  electric  pencil  upon  the  ear,  or 
the  ala  of  the  nose.  I  have  seen  the  intense  irritation  of  the 
skin  by  means  of  the  electric  pencil,  as  recommended  by 
Duchenne,  successful  in  only  those  cases  in  which,  in  addi- 
tion to  neuralgia,  a  more  or  less  extensive  anaesthesia  of  the 
skin  existsed,  and  in  which,  consequently,  the  nerve  which 
was  deprived  of  the  power  of  conducting  the  impression  of 
the  sense  was  nevertheless  painfully  afiected — a  condition 
which  finds  its  explanation  in  the  law  of  excentric  manifes- 
tations. 

Case  45. — Kothardt,  a  postman,  fifty-four  years  old, 
being  much  exposed  by  his  occu})ation  to  colds,  and  having 
suffered  for  a  number  of  years  with  chronic  catarrh,  together 
with  emphysema  of  the  inferior  lobe  of  the  left  lung,  was 
attacked  about  the  middle  of  the  cold  and  wet  January  of 
1854,  without  any  direct  cause  that  could  be  indicated,  with 
a  severe  pain  in  the  shoulder-blade,  which  extended  after- 
ward to  the  upper  arm,  then  to  the  forearm,  and  finally  to 
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the  liand,  being  especially  wevm  in  the  tiiird  metacarpal 

Bpace,  and  extending  thence  into  the  little  finger,  the  ring- 
finger,  and  the  ulnar  side  of  the  middle  finger.  Tlie  {)aiii 
was  l)oring  and  tearin;j:,  but  not  equally  severe  at  every  hour 
of  the  (lay ;  it  was  ^euerully  most  violent  in  the  morning 
hours,  and  in  the  course  of  the  day  &ul)sided  into  a  duU 
paiuful  sensation,  and  at  night  ceased  altogether.  Every 
attempt  to  grasp  any  thing  with  the  hand,  immediately  ex- 
('ite<I  the  pain,  if  not  already  present,  and  increased  it  when 
it  was  })r(wnt,  so  that  the  patient  was  unfit  for  service. 
After  he  liad  f«»r  a  lonii;  time  employed  sudorific**  and  excit- 
ing wa-he>,  and  had  thus  subdued  the  violence  '►f  the  pain 
in  the  fchonldor,  npynT  ann,  and  forearm,  he  came,  January 
.^Ist,  to  me.  Externally  he  presented  no  abnormal  appear- 
ance, but  a  pressure  upon  the  third  metaear])al  space  was 
extraordinarily  painful.  The  skin  of  the  ulnar  side  of  the 
hand,  the  little  finger,  the  ring-finger,  and  half  of  the  middle 
finger,  was  completely  insensible  (neuralgia  et  anajsthesia 
ulnaris).  Upon  a  single  application  of  the  electric  pencil, 
moved  here  and  there  over  the  anajsthetic  parts  of  the  skin, 
with  force  sufticient  to  excite  a  painful  sensation,  the  patient 
immediately  felt  a  marked  alleviation  of  hia  sufiieringe^  the 
stagnant  feeling  in  the  fingers  was  leaaened,  and,  when  por- 
tions of  the  skin,  formerly  insensible,  were  touched,  a  weak 
sensation  was  felt.  On  the  next  morning  the  pains  were' 
less  severe  and  of  briefer  duration.  At  the  end  of  the  sec- 
ond sitting — February  1st — the  sensibility  of  the  skin  on  the 
inner  and  dorsal  surfaces  of  the  metacarpus  was  normal,  and 
on  the  little  finger  improved ;  but  it  still  remained  about  the 
same  as  before  on  the  ring-finger  and  the  ulnar  side  of  the 
middle  finger.  On  the  following  day,  only  an  insignificant 
d^ree  of  pain  remained,  and  Boihardt  was  abeady  able  to 
lift  a  chair.  After  the  third  sitting,  the  sensibility  of  the 
fkin  was  perfectly  normal,  the  stagnant  feeling  waa  gone, 
nor  did  any  of  the  painfiil  symptoms  recnr.  On  Febmary 
6th,  the  patient  waa  again  ready  for  service. 
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On  the  other  hand,  in  numerous  caeeB  of  neuralgia  af- 
fecting the  mo^t  dissimilar  nerves — the  ischiadicus,  the 
plexus  brachialis,  the  plexus  cerviealis,  the  trigeminus^  the 
Mm.  intercoBtales,  etc. — have,  with  the  happiest  results, 
applied  the  electric  pencil  as  a  moza,  in  the  foUomog  man> 
ner: 

I  generally  select,  without,  however,  ascribing  spedal 
importance  to  the  points  of  application,  either  such  places 
as  lie  as  near  as  possible  to  the  nerve  on  its  egress  from  the 
central  organ,  or,  with  still  greater  preference,  snch  as  lie 
immediatelj  over  the  nerve  where  it  courses  beneath  the 
skin,  and  which  are  frequently  diBcoverable  by  a  specsial 
painfnlness  nnder  the  pressure  of  the  finger  (points  doulou* 
renz).  Thus,  in  the  case  of  the  sciatic  nerve,  I  select  the 
spot  where  it  leaves  the  ineisura  isehiadioa,  or  where  it  nuis 
behind  the  trochanter  major,  or,  if  the  pain  extends  still 
higher,  at  its  point  of  egress  from  the  for.  intervertebralia. 
In  neuralgia  of  the  trigeminus,  I  operate  upon  the  upper 
posterior  part  of  the  neck.  Applying  one  pencil  firmly  to 
the  point  selected,  I  hold  the  other  (just  as  Jobert  does  with 
the  heating-irons)  at  a  distance  of  about  half  a  line  from  the 
skin  and  pretty  near  the  first.  This  position  Is  retained 
for  a  period  varying  from  a  few  seconds  to  a  minute,  during 
which  the  sparks  escape  to  the  skin,  with  a  distinct  crackling 
sound;  the  fine  hairs  of  the  skin  are  raised,  the  skin  be- 
comes red ;  repeated  applieations  on  the  same  spot — where 
the  skin  is  especially  irntal)le,  one  only — will  produce  eauter- 
ization,  and,  in  cases  whore  the  blood  is  in  a  bad  condition, 
the  livid  mark  of  a  bruise.  The  pain  excited  by  this  process 
is  intensely  saevere ;  it  may.  however,  l)e  diininisbe<l  or  ab- 
breviated at  ]ileasure,  according  to  the  dui'ution  and  severity 
-  of  the  nenraljxia,  it-^  <itnation,  the  sensitiveness  of  the  skin.  etc. 
If  it  is  requisite  to  »>penitc  upon  only  a  pninll  yH>rtion  of  the 
skin,  as,  for  example,  in  the  ciu-^e  of  an  intercostal  nenralpa, 
instead  of  the  pencil,  a  FmaH,  moist.  ]>ointod  piece  of  sponge 
con  be  used  to  transmit  the  sparks*  iSometimes,  aiW  a  sLogle 
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application,  tlie  pain  disappears  and  (loe^  not  return;  but 
generally  it  recurs  iv^-d'iu  .m  the  next  day  with  abated  intan- 
sitv.  8<>nietiin^,  >(»on  at>er  tlio  ai)pb*catioii,  a  new  attaqk 
oom^  on,  whidi  ^eatly  exceeds  in  duration  and  severitj 
tlio^c  which  have  rcLrnhirly  iiceiirrvd,  but  this  is  followed  by 
a  niaiked  alleviation  ol'  the  iieuralLH^'  pains.  Frequently 
from  one  to  tliree  applications  of  the  prettcribed  kind  are 
sufficient  to  effect  a  cure,  l)ut  Jierally  six  to  eiirlit  are 
needed,  and  oidy  in  deep-rooted  chronic  cases  of  many  years' 
standing,  or  when  the  patient  h  in  a  weak,  decrepit  condi- 
tion, is  a  greater  number  of  sittings  (sometimes  from  forty  to 
fifty)  necessary  to  a  comj)lete  cure.  Among  cases  of  periph- 
eric neuralgia,  those  only  seem  to  resist  this  mode  of  treat- 
ment which  have  their  origin  in  some  deeper  organic  affec- 
tion, or  in  a  mechanical  cause,  as  a  nenrous  tumor,  a  carions 
tooth,  or  in  neuritis  or  periostitis. 

The  physiological  action  of  the  electric  pencil,  in  eases  of 
neuralgia,  is  ])robabl7  the  same  as  in  all  epi8pa8ti(  n.  ^uime- 
ly,  reflex.  O.  Neumann '  has  proved  experimentally  that 
weak  electric  irritations  eflect  a  decided  acceleration  in  the 
flow  of  the  blood  combined  with  an  evident  contraction  of 
the  Teasels,  and  a  more  enetgetic  action  of  the  heart;  that, 
on  the  other  hand,  powerful  irritations  effect  an  evident  re- 
tardation of  the  blood,  combined  with  an  expansion  of  the 
yeesels,  and  a  diminished  action  of  the  heart;  and  he 
consequently  considers  the  change  in  the  capacity  of  the 
▼easels,  and  the  activity  of  the  heart,  sufficient  to  explain  the 
clinical  eSbcts  of  epispastica.  The  electric  moxa,  however, 
has  an  advantage  over  the  epispastic  preparations  in  com- 
mon use,  in  the  suddenness  of  l^e  intenae  pain  which  it  ex- 
cites, and  the  fiicility  with  which  this  pain  may  be  renewed 
at  any  moment,  as  required,  in  consequence  of  which  the 
patient  cannot  accustom  himself  to  it,  and  thus  lo^  a  part 
of  its  effect. 

'  Dnterauchungexi  uber  die  phyjfiiologischeu  Wirkungcn  <ler  ilAUtreuuuiUd. 
Pnger  Vierte\jsbrBchrift.  1863.    Fago  l-xriiL 
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Case  46. — S.,  a  school-councillor,  a  healthy  man,  about 
sixty-five  years  of  age,  had  suffered  for  the  last  two  years 
with  a  left  sciatica,  which  for  fourteen  months  had  stub- 
bornly resisted  all  remedies,  but  finally  yielded  under  the 
employment  of  "  vesicatoires  volants,"  which  were  applied 
along  the  course  of  the  nerve.  On  the  14th  September, 
1854,  when  he  had  been,  for  a  few  preceding  days,  suffering 
anew  with  sciatica  of  the  same  leg,  I  applied,  at  the  re- 
quest of  his  physician,  the  Geh.  Rath.  Eckard,  an  electric 
moxa,  and,  having  repeated  this  treatment,  on  the  16th  and 
19th  of  September,  dismissed  the  patient,  completely  and 
permanently  cured. 

Case  47. — B.,  a  merchant,  forty-four  years  old,  formerly 
liealthy,  but  recently  rendered  nervously  excitable  by  har- 
assing emotions,  had  suffered  for  six  months  with  sciatica 
of  the  right  side,  which  had  been  contracted  in  the  begin- 
ning of  October,  1857,  as  the  result  of  a  railroad  accident 
that  had  befallen  him  on  his  way  to  Leipsic.  The  pain, 
which  during  his  stay  in  Leipsic  was  endurable,  gradually 
increased  so  much  in  violence  that  on  his  return  to  Berlin 
he  was  compelled  to  keep  his  bed  for  some  time.  Neither 
cupping  nor  embrocations  were  sufficient  to  remove  the  pains, 
whicli  extended  along  the  posterior  side  of  the  thigh,  and 
from  the  knee  down  the  inner  side  of  the  leg  to  the  foot ; 
they  were  increased  by  walking  and  every  movement  of  the 
person,  and  were  only  quieted  at  night,  when  the  body  was 
in  perfect  repose ;  within  the  last  fourteen  days  they  had 
come  on  with  renewed  and  intolerable  severity.  On  the 
2l8t  of  March,  1858,  the  first  application  of  the  electric  pen- 
cil was  made,  the  spot  selected  being  one  which  was  painful 
to  the  touch,  situated  behind  the  trochanter  major;  the 
pains  disappeared  at  once,  but  recurred  the  next  day,  though 
with  diminished  severity.  After  the  second  sitting — 
Marcli  23d — the  pains  decreased  daily,  and  the  patient  was 
al)le  to  walk  considerable  distances  without  suffering,  and 
only  experienced  a  light  drawing  sensation  in  the  spota 
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fonnerlj  paiaful|  makiiig  a  third  sitting  necessary  on  March 
27th. 

(  4S. — Mr.  S.  "Rogeiiberg,  thirty-five  jears  of  age,  had 
!»ecii  su tiering  for  two  mciiths  with  a  pain  in  the  rii^lit 
shoukler,  which  passed  over  to  the  upper  part  of  the  arm, 
and  friHowed  the  covir>e  of  tlie  ulna  along  the  inner  side  of 
the  ann  down  to  the  Uttle  linger,  occasioning  ai>artial  })aral- 
ysifl  of  the  hand,  and  hindering  the  patient  in  writing.  By 
the  application  of  uncleaned  wool  the  pain  was  driven  off, 
but,  when  at  last  this  was  removedi  it  returned  with  re* 
newed  violence,  and  for  the  last  two  weeks  had  nndei^ne 
no  alleviation  day  or  night.  The  elevation  of  the  arm  was 
especially  painfol,  and  the  feeling  of  numhness  had  extended 
into  the  fingers.  An  examination  showed  a  neuralgia  of  the 
right  supra  scapularis,  for  the  removal  of  which,  the  patient, 
at  the  BUgge>t!  11  of  the  sanitary  councillor,  Jler/.lM  rg,  ap- 
plied to  me,  March  24, 1857.  A  pressure  upon  the  N.  supra- 
apinatus,  immediately  above  the  coUum  scapnln  at  the  point 
where  the  nerve  passes  from  the  fossa  sapraspinata  into  the 
fossa  infiaspinatft,  excited  an  intense  pain ;  the  extension  of 
the  pain  to  the  little  finger  and  ring>finger,  and  the  stagnant 
feeling  which  was  associated  with  this  pain,  indicated  the 
participation  of  the  K.  ulnarls.  The  electric  pendl  having 
been  applied  in  the  manner  described,  to  the  spot — lying 
above  the  spina  scapulae,  which  was  so  sensitive  to  pressure 
— ^ihe  pain  immediately  disappeared  and  the  patient  slept 
well  on  the  following  night.  The  second  application — March 
26th— removed  the  feeling  of  heaviness  and  stagnation  in 
the  foreann  and  ilngers. 

Gabb  49. — GustavQS  Lehnhardt,  a  smith,  twenty-three 
years  old,  apparently  not  very  strong,  was  seized,  probably 
in  consequence  of  extraordinary  exertion  in  his  work,  with  a 
\)ain  which  extended  from  the  furrow  between  th<;  eondyl. 
extern,  and  tlie  olecranon  uf  the  ri^dit  ;in!i  to  thr  inti-rior 
side  uf  the  elhow,  and  radiated,  partieuhirly  when  the  arm 
Watt  turned  outward,  to  the  forearm  and  to  the  little  and 
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ring-fingerB.  The  paiiu^  wbieh,  during  the  daj  and  whfla 
the  patient  was  at  rest,  were  comparatively  unimportant, 
increased  In  violence  at  night  and  with  every  movement  of 
the  arm,  and  at  last  compelled  the  patient  to  anspend  his 
wori[.  Fourteen  daya  later,  after  a  fimitless  application  of 
irritating  lotions,  he  came  to  me^  October  80, 1866,  for  treat- 
ment. I  fonnd  a  preaaure  upon  the  spot  above  indicated 
verypainfnl  to  the  patient  (N.  ulnaria  deztra);  there  waa 
no  amestbeaia  of  the  lower  part  of  the  inner  ade  of  the  fore- 
arm. After  a  single  powerful  application  of  the  electric 
pencil  near  the  senBitive  spot,  the  pain  disappeared,  leaving 
only  a  feeling  of  tension  in  the  soft  parts  of  the  elbow, 
which,  without  further  application  of  electricity,  waa  fully 
removed  in  a  few  days  l^y  rubbing  with  warm  oil. 

Oasb  60. — ^Mtb.  a.  F.,  thirty-five  years  old,  a  woman  of 
small  stature,  peaceful  in  fonn,  and  of  a  lively  temperament, 
the  mother  of  several  children,  had  been  suffering  for  the 
last  seven  years  with  a  considerable  degree  of  an»mia.  On 
January  9,  1856,  wliile  present  at  an  evening  company, 
Bhe  caught  a  cold,  which  brought  on  a  severe  griping  ])aia 
in  the  left  ear  and  ehouMer.  Her  domestic  affaii^  ItaWtig 
at  the  same  time  called  forth  unusual  exertions,  this  and  a 
perturbed  emotional  condition  excite<l,  aln)Ut  January  16th, 
a  feverish  state  united  with  palpitati(m  of  the  hervrt,  labored 
breathing,  and  tearing  pains  in  various  parts  of  the  l>ody. 
A  light  antiplili^gistie  treatment,  continued  Ua  fourteen 
dayt^,  removed  all  of  the^e  Bymptoms  exc^t  the  pains  in  the 
limbs,  which  harassed  the  patient  more  exS|>ecially  at  night; 
these  after  a  while  con<  entrated  in  the  left  shoulder,  extMid- 
ed  thoTioe  into  the  left  ear,  nnd  soon  attacked  the  third 
branch  of  the  trigeminu-^.  <  h\  the  2Sth  of  January  the 
pains,  thus  located,  attacke<i  her  in  a  new  and  |x>euliar 
manner ;  tlie  pain  in  the  face  came  on  like  a  Hash,  lasted 
fron)  live  to  ten  minutes,  and  then  as  quickly  ])aftscHl  off.  At 
fii^t  these  attacks  reeum'»l  after  intervals  of  ct>nsiderahle 
length,  afterward  they  visited  her  daily  about  ten  o'clock  in 
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the  evening,  but  always  lasted  but  a  tewmmiites  ;  gradually 
they  iTicrciiscd  in  frequency,  intensity,  and  duration,  being  at 
Ifift  repeated  five  or  six  times  a  day,  when  they  included 
also  the  other  branches  of  the  trigeminub,  and  robbed  the 
[•atient  of  rest  at  night  fur  whole  weeks.  Quinine,  arsenic, 
a  t<»'i5f  <hV't,  the  removal  as  far  m  possible  of  all  causes  of 
exciu  incnt,  a  salve  of  veratrnm — all  were  tried  with  none 
or  at  most  Init  doulitfiil  etfect,  and  the  |)atient  eonsequently, 
upon  the  advice  of  Drg.  Phiiipp  and  Fn'<'']lan<ler,  a]»pHed  to 
me,  l^fay  3,  1856,  for  a  trial  of  electric  treatment.  After 
the  lirst  sitting  a  marked  exacerbation  of  the  pains  occurred ; 
thejr  raged  for  more  than  fourteen  hours  with  the  most 
fearful  intensity ;  they  then,  howevw,  underwent  a  marked 
subsidence,  and  after  two  applications  repeated  on  the  5th 
and  9th,  with  weaker  currents,  the  neuralgic  symptomB  com- 
pletely and  pennanently  disappeared. 

Case  51. — H.,  a  building-inspector,  a  weakly,  nervous 
jonng  man,  of  pale-yellow  complexion,  had  suffered  for 
seyerol  weeks  with  an  intense  pain  which,  occasioned  by 
some  unknown  cause,  frequently  attacked  him,  but  always 
after  mental  exertion  and  emotional  disturbaace.  Its  prin- 
cipal seat  was  in  the  region  of  the  interior  angle  of  the  left  eye, 
bat  it  often  extended  from  this  spot  to  the  forehead  and  the 
left  nasal  cavity ;  it  was  fought,  though  unsnocessfrilly,  with 
narcotics  and  metallic  preparations.  Whenever  the  pain  came 
on,  the  lachrymal  canmde  of  the  left  eye,  as  well  as  the 
eyelids,  particularly  those  parts  near  the  interior  angle  of 
the  eye,  became  red,  and  ata  excessive  secretion  of  tears  en- 
sued. When  the  pain  reached  its  height,  which  it  regularly 
did  in  the  morning  hours,  the  lower  jaw  was  convulsively 
turned  upon  the  axis  of  the  right  proc.  condyloideus,  and  the 
teeth  of  the  left  side  ground  together.  The  case  thus  pre- 
sented was  a  neuralgia  of  the  first  branch  of  the  trigeminus, 
including,  secondarily,  that  branch  of  the  motor  portion  of 
the  trigeminus  supplying  the  M.  pterygoideus  minor — a 
diagnosis  with  which  the  patient's  physician.  Dr.  llou&sellei 
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agreed,  and  wliicli  was  clearly  indicated  by  the  pain  which 
a  pressure  upon  the  for.  supraorbitale  and  the  spina  troch- 
learis  produced.  After  the  electric  pencil  had  been  applied 
— July  31  and  August  2,  1860 — in  the  region  of  the  for. 
supraorbitale,  a  complete  cessation  of  the  pain  followed,  and, 
during  an  absence  on  my  part  of  four  weeks,  only  a  few 
brief  attacks  of  the  pain  recurred,  brought  on  by  the  severe 
mental  labor  to  which  the  patient's  professional  pursuits 
sometimes  subjected  him.  Since  then  he  has  been  in  good 
health. 

Case  52. — Lieutenant  von  II.,  thirty-two  years  old,  had 
been  attacked  four  years  previously,  as  the  result  of  a  cold, 
with  a  severe  pain  in  the  right  shoulder,  which  continued 
for  a  long  time,  and  greatly  exhausted  the  patient.  In  the 
course  of  the  subsequent  years  it  had  been  frequently  repeat- 
ed, but  often  lasted  only  a  short  time,  sometimes  but  a  few 
days  or  hours,  and  was  variable  in  its  intensity,  a  dull  pain 
being  often  interrupted  by  a  severe  shooting  pain ;  it  al- 
ways, however,  yielded  to  the  use  of  Russian  baths.  •  Two 
months  ago,  he  was  again  visited  by  his  old  foe,  but  on  this 
occasion  he  ascribed  its  attacks  to  the  circumstance  of  his 
having,  when  his  head  was  heated,  put  on  his  helmet  after 
it  had  lain  all  night  on  the  moist  earth.  The  customary 
remedy,  Russian  baths,  had  this  time  no  effect;  the  pain 
increased  daily,  deprived  the  patient  of  his  night's  rest,  and 
rendered  him  incapable  of  mental  activity.  During  a  period 
of  eight  to  fourteen  days  it  was  seldom  absent,  although, 
while  it  preserved  its  general  character,  it  was  not  at  all  times 
of  the  same  intensity.  On  the  30th  of  October,  1858,  on  the 
advHce  of  the  brigade  physician.  Dr.  Pesch,  the  patient  came 
to  me.  He  looked  as  if  nervously  affected ;  he  described 
his  pain  as  griping,  shooting,  intolerable,  it  went  from  the 
right  posterior  region  of  the  neck  above  the  os  occipitale  and 
extended  thence  behind  the  ear,  on  the  right  side  of  the 
head,  to  the  crown,  sometimes  also  to  the  right  shoulder  and 
down  the  right  arm;  the  right  processus  transversus  of  the 


817 


atlas,  aiid  the  tuber  parietale,  were  very  sensitive  under 
pressure.  The  case  was  accordingly  a  neui-algia  occipitalis 
dextra.  After  the  first  sitting  there  waa  an  immediate  ces- 
sation of  tlie  Rufiering,  and  at  night  a  quiet  midisturhed 
sleep  was  ciij*)yed,  A  recurrence  of  the  pain  in  a  light 
form,  generally  toward  evening,  made  a  repetition  of  the 
treatment  nece-^siarv  on  the  3d  and  again  on  the  5th  of 
Kovember.  There  then  arose  a  furuncle  on  the  spot  which 
had  been  irritated,  and  the  pains  wholly  ceaaed,  nor  liavd 
thej  since  returned. 

Case  53. — Mrs.  R.,  fifty-six  years  old,  though  subject  to 
various  nervous  afflictions,  had,  however,  remained  tolerably 
healthy  till  she  reached  her  climacteric  year;  since  this 
time,  however,  she  had  been  suffering  with  hsemorrhageei 
and  had  been  so  much  troabled  with  piles  that  finally^  in 
the  winter  of  1854,  she  was  obliged  to  have  an  operatioii 
performed  on  them.  This  operation,  which  was  otherwise 
raooessful,  was  followed  by  a  violent  pain  that,  prooeediDg 
from  the  loins,  followed  the  right  ischiadicus  down  to  the 
foot.  Ghradnally  this  pain  passed  off;  but  about  a  year 
later,  jort  after  the  patient  had  been  snljeeted  to  an  nnnanal 
degree  of  emotion,  sciatica  of  the  right  side  again  oocnzzed^ 
and,  notwithstanding  the  employment  of  Tarions  antagonistic 
agents,  increased  didly  in  severity.  The  patient  conld  not 
endure  to  stand  or  walk  long  at  a  time;  she  complained  of 
a  feeling  of  oold,  stagnation,  and  deadness  in  the  leg, 
espedaUy  in  the  lower  part  The  intensity  of  the  pain 
robbed  her  of  sleep,  and  accordingly  when  I  visited  the  pa- 
tient— ^February  7, 1856 — fotmd  her  in  a  veiy  exhausted 
oonditkm*  Forty  applications  of  the  electric  pencil  were 
in  this  case  needed  for  a  complete  removal  of  the  afflection, 
bat  the  amonnt  of  nric  acid  in  the  nrine  of  the  patient,  as 
well  as  various  swellings  in  the  labia  of  the  pudendfr— which 
broke  out  five  months  after  the  completion  of  the  cure,  on 
her  return  from  Marienbad — indicated  very  clearly  a  condi» 
tiun  of  dyscrasia. 
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The  following  case  is  one  of  more  interest,  because  in  it 
the  eni})lo3nnent  of  the  mode  of  treatment  which  has  been 
described  was  adequate  to  the  permanent  removal  of  a  neu- 
ralgia of  the  left  medianus,  the  Xn.  thoracic,  ant.  and  the  N. 
thorac.  post.,  evidently  caused  by  a  tuberculous  process  ol 
the  cervical  vertebrte. 

Case  54. — Friedrich  Mues,  a  compositor,  thirty -five  years 
old,  who,  up  to  the  year  1850,  had  always  been  healthy, 
fell  sick  in  August  of  that  year  with  the  cholera,  which 
left,  as  a  result,  a  diarrha?a  that  lasted  till  May,  1852.  In  the 
following  year  tul>crculosis  pulmonum  had  been  gradually 
developed,  and,  since  Christmas  of  1853,  severe  pains,  which 
could  not  be  traced  to  any  exciting  cause,  broke  out  on  the 
left  side  of  the  neck  adjoining  the  spine,  extending  from  this 
place  forward  to  the  region  of  the  left  nipple,  and  posteriorly 
to  the  shoulder,  compelling  the  patient,  January  1854,  to 
give  up  work.  Cuppings,  embrocations,  and  rest,  had  mod- 
erated the  pain,  so  that  Mues  was  able  in  two  weeks  to  re- 
sume work,  but,  soon  after,  the  pain  had  recurred  with 
renewed  violence,  extending  from  the  place  described  to  the 
left  upper  anu,  then  to  the  forearm,  and  finally  to  the  hand 
of  the  same  side,  including  the  index  and  middle  fingers. 
The  patient  had  at  the  same  time  experienced  in  these  parts 
a  feeling  of  stagnation  and  paralysis,  as  well  as  a  constant 
painful  itching  which  was  excited  to  an  extreme  by  the  use 
of  the  fingers.  The  pain  increased  at  night  as  well  as  when- 
ever, by  a  recumbent  position,  the  parts  attacked  were 
subjected  to  pressure.  The  remedies  which  had  been 
applied  had  produced  no  effect ;  and  Mues,  on  the  19th  of 
May,  1854,  upon  the  advice  of  his  physician,  applied  to  me 
for  electric  treatment.  Pressure  upon  the  four  lower  procc 
transversi  of  the  cervical  vertebra?  on  the  left  side,  as  well  as 
pressure  on  the  medianus  at  the  inner  side  of  the  upper  arm, 
excited  intense  pain.  The  skin  of  the  left  index  and  middle 
fingers,  especially  at  the  points,  was  anaesthetic. 

In  this  case  the  electric  pencil  was  applied  in  the  manner 
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de^ribed  upon  the  sensitive  procc  transveni;  bat  aUo,  in 
order  to  the  reduction  of  the  ansesiheBia,  the  affected  parte 
of  the  sidn  were  stroked  with  the  pencil  for  abont  five 
minntes.  After  only  the  fint  sitting,  the  patient  experienced 
an  esflontial  improvement  After  the  eixth  sittiDg—^nne 
5tb — ^the  aniesthesia  at  the  points  pf  the  fingers  was  removed, 
pressnie  upon  the  proce.  transverd  was  not  so  keenly  Mi; 
the  patient  conld  grasp  different  objects  without  pain,*  and 
his  nightly  rest  was  nndistnrbed.  After  the  twelfth  sitting 
— Jane  ISih — ^the  patient  was  dismissed  cored.  I  saw  him 
again  two  years  later,  a  short  time  before  his  death,  whidi 
was  caused,  toward  the  end  of  1856,  by  polmonary  consnmp- 
tion. 

An  abscess  was  formed  on  the  left  side  adj<nning  the 
npper  dorsal  vertebrce,  caused  probably  by  a  carionB  process 
of  the  lower  dorsal  vertebne.  Since  the  electric  treatment, 
the  neuralgic  pains  had  not  returned- 


The  electric  pencil,  applied  in  the  manner  described,  often 
produces  still  another  favorable  L'tfect.  In  consequence  ol  tlie 
intense  cut;inev>iH  irritation  whicli  it  causes,  it  excites,  by  a 
reflex  action,  venon?  bleedings  witiiin  the  cavity  of  the 
pelvis  (the  pressure,  thus  induced,  probably  occasioning  the 
phenomena  exhibited  by  the  sciatic  nerve),  or  else,  in  cases 
where  there  exists  an  impetiginous  tendency,  it  excites,  by 
direct  action,  exanthcmatic  developments,  such  as  boils, 
impetiginoid  eczema,  etc.,  with  the  appearance  of  which  the 
neoralgic  Rymptoms  pass  off.  I  adopted  this  mode  of 'treat- 
ment in  the  case  of  an  officer  who,  four  years  before  he 
came  imder  my  care,  had  suflfered  a  slight  ha^Mnorrhage,  and 
who  now  wa?  affected  with  a  double  sciatica,  which,  after 
the  hsemorrhoidal  bleeding  which  followed  the  third  electric 
sitting,  immediately  and  permanently  disappeared. 

Cass  55. — ^The  poet-revisor,  K.,  fifty-seven  years  old, 
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from  his  joath  liad  ]>een  subjected  to  rheumatic  attacks, 
which  always  held  on  for  a  long  time,  frequently  for  years ; 
tkoB  for  many  years  he  suffered  with  an  exudation  in  the 
tendon  achilles,  and  also  for  a  long  time  with  a  rheumatic 
inflammation  of  the  eyes,  which  almost  utterly  destroyed  the 
sight  of  the  left  eye ;  Anally,  with  a  swelling  of  the  wrist.  In 
April,  1857,  he  was  attacked  with  sciatica  of  the  left  sidc^ 
which,  notwithstanding  the  employment  of  enppinga,  pnr- 
gatives,  and  narcotics,  inereaaed  in  seyerity,  rendering  a 
utting  or  recumbent  postnre  ezceasively  painfrd.  Standing 
and  walking  were  impossible ;  in  the  night,  especially,  the 
patient  suffered  fearfully,  ^ving,  at  the  request  of  Dr. 
Koerte,  visited  the  patient — May  8, 1857—1  found  him  with 
his  legs  drawn  up  in  a  cramped  manner  upon  the  abdomen, 
as  every  other  position  Increased  his  tortures  to  an  extreme 
degree.  Pressure  upon  the  ischiadicns  behind  the  trochan* 
ter  was  very  painfriL  On  the  first  application  of  the  electric 
pencil,  the  pains  immediately  subsided,  and  the  patient 
passed  a  quiet  night.  The  third  sitting — ^May  7th— com- 
pleted the  cure.  There  then  broke  out  a  severe  itching 
eruptiuii,  of  an  cczenuitousi  cliaracter,  wliich  e>j)ecially 
affected  the  left  leg,  aud  coutinued  for  months  with  greater 
or  less  intensity.  The  patient  is  still  nuicb  subject  to  cuta- 
neous eruptions.  Since  the  treatment,  the  pains  have  not 
returned. 


Sometinio^  the  desiriMj  result  is  attained  by  the  mibler 
treatment  prfviuusly  nieiit i'>!ied,  and  which  consists  in 
transmitting  through  the  atFt  <  ted  nerve,  by  means  of  moist 
electrodes,  an  induced  current  of  moderate  strength,  last- 
ing from  five  to  ten  minutes.  The  mode  of  application  de- 
pends upon  the  capacity  of  the  current  to  reduce  directly 
the  irritability  of  the  nerves.  In  consequence  of  the  slight 
pain  which  this  operation  causes,  it  is  well,  in  the  case  of 
very  irritable  patients,  to  give  it  the  first  trial,  though  in 
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eertainfy  of  result  it  Btands  far  behind  the  method  already 
deecribed. 

Case  56. — Carl  Maase,  thirty-four  yean  of  age,  a  journey- 
man  baker,  short  and  thick-eet  in  fomi,  preTionsIy  healthy, 
had  ibr  the  laat  few  years  been  frequently  subject  to  rhen- 
noatism,  and,  abont  three  months  before  the  treatment  of  his 
csase,  had  been  suddenly  seised  witb  an  attack  of  lumbago, 
to  which  waseoon  afterward  added  a  contranous  pain  in  the 
posterior  and  lateral  portions  of  the  rijjht  thigh,  extending 
to  tl:e  ktu'C.  The  pains  were  particularly  inteiiSL'  in  stonny 
weatht  r,  very  severe  at  night ;  and  whenever,  after  sitting  a 
long  time,  the  patient  stood  up,  they  became  so  intense, 
that  he  was  often  oWiged  to  support  himself  with  both 
hand:^  before  he  was  able  to  take  a  step.  Cuppings,  vesi- 
cants, and  Russian  baths,  were  employed  with  none  or  at 
least  but  transitory  effect.  The  patient  had  e(»iise(jiiontly 
found  liiniself  compelled  to  gi^^e  up  his  LiujilovmeTit,  wliicli 
iva>  utie  ri  (juiringa  .-tandiug  ])<)>^ture.  On  tlielt")!!!  of  A]»ril, 
ISOl,  he  applied  to  me  for  treatment.  Tie  coniplaine«l  a 
constant,  penetrating  ]»aiii,  near  the  tuberosity  of  tlie  i^ehi- 
um  adjoining  the  point  (tf  egre-s  of  the  N.  iscliiadieus, 
which  from  evening  to  niidniirlit  was  eppecially  >evere, 
but  did  not  trouble  him  during  the  morning  hours  ;  it  was 
greatly  intensified  by  pressure.  The  skin  over  the  sutl'ering 
parts  was,  when  pinched,  vei*y  sensitive ;  but,  on  the  other 
hand,  the  pressmre-of  the  femur  on  the  cotyloid  cavity  pro- 
daoed  no  pain ;  the  appetite  was  good,  evacuations  regular, 
pulse  normal.  One  of  the  conductors,  having  been  applied 
in  combination  with  tbe  apparatus  of  Stohrer,  to  the  point 
of  egress  of  the  sciatic  nerve,  the  other  behind  the  capitulum 
fibiilffi,  a  current  of  about  ten  minutes'  duration  was  trans- 
mitted. The  patient  was  at  once  a1)le  to  walk  with  more 
ease;  he  still  went  up-stairs  lal  i'  ualy,  but, by  treading 
carefully,  he  could  go  down  without  pain.  The  pains 
ooutinned  till  past  midnight,  and  recurred  again  late  in  the 
following  evening,  though  with  much  less  intensity  than 
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before,  and  toward  midnight  paesed  olY.  After  the  third 
application  of  induction-electricity,  made  in  a  similar  man- 

Hcr,  and  for  the  same  length  of  time,  the  >eiatiea  disappeared, 
and  the  patient  retomed  from  Spandau  to  Berlin— a  distance 
of  about  two  miles — on  foot,  bo  as  to  aaeore  himself  of  the 
perfect  snooeas  of  the  cure. 

Beoqnerel '  reports  the  following  cure  of  a  case  of  neu- 
ralgia snpraorbitalis : 

A  servant-maid,  nineteen  years  of  age,  was  seize*  1  about 
the  end  of  August,  1856,  with  a  neuralgia  snpraoi-liitalis 
duplex,  which  came  on  daily  ahout  eleven  o'clock,  and  kept 
increasing  in  intensity  till  two  at  night;  up  to  four  of  the 
afternoon  it  was  sufficiently  endurable  to  permit  the  patient 
to  discharge  her  regular  duties,  but  from  five  to  two  at 
night,  it  was  bo  intense  that  the  forehead  and  eyelids  suffered 
severe  convulsive  twitchings,  and  the  patient  screamed  with 
the  pain.  At  two  o'clock  the  ]  >ain  began  to  subside,  and  at 
fiye  ceased  altogether,  permitting  the  patient  to  sleep  till 
eleven,  when  the  attack  renewed  its  former  course.  Qui- 
nine, opium,  and  morphine,  were  employed  endermatically 
and  otherwise  till  the  end  of  October,  without  assuaging  the 
violence  of  the  attacks  or  lessening  their  duration.  Becque- 
rel  at  this  time  brought  electric  treatment  to  the  patient's 
help,  and  for  three  successive  days — always  at  one  o'clock — 
applied  an  intermittent  induction  current  of  moderate 
strength,  and  of  ten  to  fifteen  minutes'  duration,  to  the  tem- 
poral and  supraorbital  roi'ion.  On  each  occasion  the  attack 
ceased,  and  the  jnitient  rein  dned  free  from  pain  till  six 
o'clock.  l>ecquercl  tlien  ap|)iied  the  treatment  twice  a  day 
— at  one  and  at  six— and  in  ten  days  a  complete  and  per- 
manent cure  was  etTected. 

The  following  case  is  especially  interesting,  in  which, 
probably  in  consequence  of  a  ])enostitir^  of  the  metacarpal 
bone  of  the  left  thumb,  a  neuralgia  of  the  left  radial  nerve 

>  Traito  d«t  tpplkaHou  4*  riketridU  k  Is  Th^npemlqMk  rkrii»  186t. 


Digitized  by  Google 


NEUBALOIA. 


323 


ensue^l,  which,  ])rogressing  gradually,  soon  affected  not  only 
the  ann  and  leg  of  the  ^laine  f^ide,  but  aUo  proceeded  to  tlie 
right  arm,  and  which  was  entirely  cured  after  sixteen  applicar 
t ions  of  a  mild  induced  current  across  the  primarilj-affected 
boue. 

0  v«iE  57. — Misig  Marie  S.,  a  nervous  girl  >eventcen  years 
of  agf,  wiiiie  junipiug  out  of  a  cab  on  Xoveniber  23,  1SG2, 
injured,  eitlter  through  the  forcible  opening  of  the  door,  or  in 
eon-iequenee  of  her  falling  upon  her  left  arm,  the  ball  of  the 
thumb  of  her  left  hand,  whieli  soon  became  tender  and  pain- 
ful. Neither  nrnica  lotions,  nor  compression  by  means  of  a 
bandage  for  fourteen  days,  alleviated  the  pain,  till  finally  the 
application  of  leeches  and  warm  poultices  relieved  the  pa- 
tieiit  sufficiently  to  enable  her  toward  Xew  Year's  to  walk 
without  carrying  the  arm  in  a  sling.  After  a  few  days, 
however,  perhaps  in  consequence  of  a  cold,  the  pain  reap- 
peared stronger  than  before.  Kow,  not  only  the  thumb 
began  to  swell,  hut  also  the  wliole  hand ;  warm  ponltioes 
and  the  repeated  application  of  leeches  failed  to  give  any 
relief,  the  hand  grew  thicker  and  stiffer;  the  pain  now 
attacked  the  index  and  middle  finger,  and  thence  extended 
along  the  arm,  shoulder,  and  back,  into  the  left  leg ;  and 
then  the  right  arm  also  became  painful,  while  the  right  hand 
likewise  was  affected  at  certain  times  with  violent  pains. 

Fpon  the  advice  of  Dr.  Eloatsch,  the  patient  consulted 
me  for  the  first  time  on  January  23, 1863.  As  a  pressure 
upon  the  metacarpal  bone  of  the  thumb  was  felt  very  much 
by  the  patient,  an  induced  and  slightly  painful  cnirent  was 
directed  through  it  by  means  of  wet  conductors.  After  the 
third  application  the  motion  of  the  left  hand  became  easier, 
the  swelling  and  the  pain  diminished,  especially  the  pain 
felt  in  the  right  arm,  and  that  in  the  left  leg  ceased  entirely. 
The  next  thirteen  applications,  in  which  the  same  method 
was  employed,  sufficed  to  render  the  arm  free  from  pain  by 
the  end  of  the  month  of  February,  and  also  to  fit  the  hand 
for  every  kind  of  manual  labor. 
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The  third  method,  the  treatment  of  nenralgia  by  nieaiia 
of  the  continuous  current,  is  employed  in  sucli  a  manner 
that  the  positive  pole  is  applied  as  nearly  a.s  possible  to  the 
centre  (nj)on  the  nervous  ramification  or  the  nervous  root  in 
neuralo^ia  of  the  triireininns,  at  the  cervical  vertebra  near  the 
mastoid  process),  vs  hile  the  neirative  pole  is  placed  uj)on  the 
several  painful  points  in  the  course  of  the  respective  nerves, 
or,  in  case  such  cannot  l  ^e  found,  in  the  vicinity  of  the  periph- 
eral tenninations  of  the  nerves,  and  the  current  is  allowed 
to  act  in  this  manner  usually  for  the  ]>criod  of  from  two  to 
five  minutes.  Concerning  the  strenirth  of  the  current,  from 
6  to  10  elcTnents  are  mostly  sutlicient  where  the  trigeminus  is 
affected,  while  a  neuralgia  of  the  brachial  nerves  or  of  the 
great  Bacro-sciatic  nerve  requires  from  20  to  40  elements,  in 
order  to  obtain  a  deflection  of  the  galvanometer-needle  of  5** 
up  to  20°,  whicli  a  mostly  soiiicieDt.  The  feeling  of  tension 
in  the  muscles  wliich  often  aooompanies  a  neuralgia,  and 
especially  sciatica,  k  UBoally  soon  relieved  through  a  few 
interruptions  by  means  of  the  metallic  current-changer. 
Usually  the  pain  is  already,  after  the  first  application, 
alleviated,  if  the  emplo^nnent  of  the  current  is  to  be  Bncoeae- 
fill  at  all.  Yet  but  a  few  cases  are  benefited  in  three  to  five 
applications;  nsnallj,  the  treatment  must  be  continned  for 
five  or  fax  weeks,  in  order  to  remove  all  morbid  eiymptoma, 
and  it  mnst  be  borne  in  mind  that,  as  soon  as  the  symptoms 
are  considerably  diminished,  the  last  residnes,  the  removal 
of  which  reqniree  the  longest  time,  disappear  gradually  by 
themselves  under  the  employment  of  the  proper  treatment. 
According  to  my  opinion,  the  electric  moza  enree  the  afieo- 
tion  quicker  than  the  continuous  current ;  the  latter,  how- 
ever, is  much  less  psinful,  and  on  that  account  to  be  pre- 
ferred in  the  treatment  of  irritable  patients ;  the  latter  ia 
also  especially  indicated  in  those  not  rare  cases  in  which  a 
swelling  of  the  neurilemma  (neuritis),  or  a  pcriostitiB,  is 
the  cause  of  the  disease.  I  prefer  to  employ,  in  the  last 
mentioued  cabc*?,  the  j>olur  fml/iod,  by  applying  the  pobi- 
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UvB  ocmdvetor  to  the  inflamed,  tiie  negatiTe  pole,  liow- 
eTBTi  to  anj  remote  and  lees  tender  Bpot^  in  order  to  avoid 
every  irritation  of  the  nerve  throngh  the  negative  eleo> 
tzode.  The  Bame  method,  namdy,  the  implication  of  the 
poaitive  pole  to  the  irritated  place,  with  the  Bimnltaneons 
application  of  the  negative  electrode  to  a  more  remote  point, 
ia  to  he  employed  in  snch  eaaea  of  tie  donlonzenz,  etc., 
where  Remak  found  the  starting-point  of  the  pain  in  one  of 
the  cervical  ganglia  of  the  sympathetic  nerve,  and  which  he 
cure<l  throuirh  tln>  inethud.  AVe  shall  coiiiiniiiiieate  his  ob- 
servations which  are  published  in  the  Berlin  Klin.  Wochen- 
scbrift  of  ISGl,  page  229.  The  niauner  of  action  of  the 
continuous  current  in  neuralgia  is  explained  partially 
tlirou;rli  the  irritation  of  the  t;kin,  partially  through  the 
diniini-hed  excitability  in  consequence  of  the  long-lasting 
ilLdueuce ;  in  those  ca^es,  finally,  in  which  the  neuralgia 
is  caused  by  hy{)ei"iBmia  and  swelling  of  the  neuriieninia 
or  by  an  irritation  of  the  symi>atlietic  ganglia,  through  the 
removal  of  the  existinij;  aiuitomical  changes.* 

Case  58. — Mrs.  !>.,  iv^cd  fifty-four  years,  midwife,  after 
having  a<si-^ted  for  several  days  in  succession  in  some  dithcult 
con  tine  men  ts,  experienced  a  violent  pain  beginnint;  between 
tlie  tilth  and  seventh  dorsal  vertebra?,  and  extending  thence 
to  the  right  and  anterior  parts  in  the  course  of  the  corre- 
epouding  ribs.  The  pain,  which  prevented  a  complete 
inspiration,  rendered  the  erect  position  of  the  body  difficult, 
and  only  ceased  in  the  niglit  when  the  patient  kept  perfectly 
qniet.  It  had  already  lasted  for  three  weeks,  daring  whidi 
period  neither  cupa  applied  to  the  back,  nor  embrocations  of 
i^oroform,  gave  any  reUef  when  she  desired  my  aid  for  the 
removal  of  an  intercoBtal  neuralgia.  After  the  lirBt  applica- 
tion, lasting  in  all  from  five  to  Bix  minutes,  in  which  I  ap- 
plied the  small  conductor  connected  with  the  copper  pole, 
sacoeflsivelj  to  the  central  places  of  exit  of  the  fifth,  sixth, 
and  aeventii  interoostal  nerves,  and  kept  in  the  same  man- 
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ner  the  zinc  pole  at  the  corresponding  intercostal  spaces 
near  the  sternum,  a  decided  mitigation  of  the  pain  immedi- 
ately ensued,  and  the  treatment  terminated  successfully  after 
the  third  application,  on  the  7th  of  February. 

Case  59.  —  Our  revered  colleague,  Privy-Councillor 
•  "Wilm,  aged  forty-one  years,  was  taken  sick  at  the  end  of  Sep- 
tember, 1865,  in  consecjuence  of  a  severe  cold,  with  the  usual 
symptoms  of  an  occipital  neuralgia.  The  pains  occupied 
the  entire  occiput,  and  thence  radiated  toward  the  temporal 
region.  The  attacks  hapi)ened  at  irregular  periods,  begin- 
ning frequently  in  the  evening,  lasting  during  a  part  of  the 
night,  and  preventing  the  patient  from  sleeping.  As  i*eflex 
symptoms,  spasms  appeared  in  the  muscles  of  the  face,  neck, 
and  arm.  The  points  of  Yalleix,  tender  upon  pressure, 
were  proved  especially  plainly  in  this  case.  After  the  usual 
remedies,  such  as  the  iodide  of  potass,  quinine,  flying  vesi 
catories  and  warm  baths,  were  administered  in  vain  during 
the  months  of  October  and  November,  the  continuous  cur- 
rent was  employed  at  the  l)eginning  of  December.  Fifteen 
applications  sufficed  entirely  to  remove  the  disease,  which 
had  weakened  very  much  the  strength  of  the  patient,  in 
consequence  of  its  intensity,  long  durability,  and  the  want 
of  sleep  produced  by  it  for  weeks.  In  this  case,  the  polar 
method  was  used,  so  that  the  positive  pole  was  placed  upon 
the  painfid  points,  and  the  negative  pole  upon  the  lateral 
cervical  region.  The  first  application  was  followed  by  a 
quiet  and  refreshing  sleep,  while  the  spasms  were  consider- 
ably diminished. 

Remak  reports,  in  his  Galvano-Therapeutics  (page  442), 
the  following  case : 

Ferdinand  K.,  a  farmer,  after  having  contracted  a  cold, 
was,  in  the  beginning  of  the  year  1855,  attacked  with  sciatica 
M'hich  defied  all  known  remedies,  and  finally,  in  the  month 
ot"  August,  1856,  compelled  the  physicians  to  recommend  to 
him  a  trip  to  Toplitz.  As  the  pain  became  unbearable  on 
the  way  to  Berlin,  the  patient  applied  to  Dr.  Remak  for 
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adyioe.  The  parozyBiiis  were  Btrongest  momiiigB  and  eren- 
ings,  and  abo  while  the  patient  was  sitting,  so  lliat  he  was 
obliged  to  take  his  dinner  partially  while  standing*  He 
limped  whfle  walking,  as  he  stepped  on  his  toes  on  aooonnt 
of  a  secondary  contraction  of  the  flexor  mnsdes  of  the  thigh. 
Pressnre  itpon  the  trunk  of  the  saeroHMuatie  nerve  caused 
violent  pain.  From  the  25th  to  the  29th  of  August,  and 
therefore  for  five  oonsecntiye  days,  electric  cnrrents,  genera- 
ted in  a  battery  containing  from  35  to  80  Daniell's  elements, 
were  passed  along  the  course  of  the  nerves  down  to  the 
external  angle  for  4  to  5  minntes  each  time,  which  relieved  the 
patient  so  much  that  he  gave  up  the  journey  and  returned  to 
his  huiiie. 

Case  60. — Miss  C.  B.,  from  Rostock,  aged  twenty  years, 
contracted  a  sciatica  of  the  right  siilc,  in  consequence  of 
over-exertion  in  climbing  ni«tiiiitains  during  tlic  yatiuaenia, 
which  did  nut  yield,  in  j^j)ite  of  the  emplovincnt  of  every 
imaginable  remedy.  Everv  attfinjit  to  walk  caused  jnunsin 
the  hip,  which,  afVer  continued  waIkiiiL%  extunded  to  the 
knee,  and  tliL'iiee  ^oon  at\er  to  the  external  ankle.  After 
standin;^  for  a  long  time,  a  f<  eling  of  weight  and  uiiiiiliiiess  en- 
sued in  the  right  leg,  whicli,  while  lying  on  her  back,  was  fre- 
quently followed  by  >|m »ntaneons  pain.  The  eatainenia  were 
regular.  At  the  examination  made  on  the  12th  of  April, 
186^,  no  tender  })oints  e^nld  be  found  along  the  coui^se  of 
the  nei  vo,  only  a  pret*sure  upon  the  parts  next  to  the  second 
and  third  sacral  vertebrae  was  painful,  and  produced,  when 
long  continued,  a  slight  pain,  corresponding  to  the  conrse 
of  the  nerve  down  to  the  knee.  To  tliis  spot  the  copper- 
pole  was  fixed,  while  the  sdnc-pole  was  attached  to  some 
place  in  the  vicinity  of  the  spine.  The  patient  improved 
perceptibly  after  a  few  applications,  yet,  not  until  after 
forty*nine  applications  did  recovery  take  place,  which,  how> 
ever,  was  so  complete,  that,  as  I  was  afterward  informed,  she 
eonld  gradually  make  the  greatest  journeys  withont  any 
difficult* 
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The  following  is  an  instructive  case  of  netiralgia  of  the 
cerrico-bracliial  plexus,  in  consequence  of  neuritis,  copied 
from  M.  Rosenthal's  Electro-Therapeutics : 

Th.  Schreiber,  an  old  servant,  twenty-seven  years  old, 
perceived  in  November,  1862,  after  having  washed  in  cold 
water,  a  sharp  pain  in  the  right  han<l,  which,  ho'wever,  did 
not  prevent  her  performing  her  accustomed  kitchen-work 
until  the  end  of  January,  18G3,  at  which  time  the  pain,  becom 
ing  more  frequent  and  violent,  and  spreading  from  the  neck 
over  the  arm,  together  with  spasms  of  the  flexor  muscles  of 
the  fingers,  rendered  her  right  hand  entirely  unfit  for  every 
kind  of  work.  Pressure  upon  the  spinous  processes  pro- 
duced pain  of  the  cervical  vertebra?  from  the  sixth  upward, 
while  a  swelling  of  the  right  half  of  the  neck  could  be 
plainly  perceived.  Pressure  in  the  supraclavicular  region 
upon  the  brachial  plexus  of  the  same  side  also  caused  ^'iolent 
pain.  Besides  one  painful  point  in  the  lower  third  of  the 
deltoid  muscle,  there  was  also  a  large  number  of  poinU 
douloureux  along  the  median,  radial,  and  ulnar  nerve,  from 
the  shoulder  down  to  the  ball  of  the  thumb.  The  patient 
designated  several  of  these  jwints  as  the  seat  of  severe  pain. 
After  each  paroxysm,  a  violent  reflex  spasm  of  the  flexors 
of  the  carpus  and  fingers  set  in,  and  the  spasmodically  closed 
hand  could  not  be  opened  even  with  the  use  of  force.  After 
six  to  eight  hours,  gradually  first  the  outer  and  then  the 
inner  fingers  relaxed.  In  this  case  there  was,  undoubted- 
ly, an  inflammatory  swelling  of  the  soft  parts  of  the  right 
half  of  the  neck,  caused  by  the  long-continued  irritation  of 
cold,  which  also  probably  attjicked  the  neurilemma  of  the 
brachial  plexus.  As  large  doses  of  quinine,  veratrine  oint- 
ment, and  moq>hine  injections,  had  not  prevented  a  return 
of  the  painful  paroxysms  and  spasms,  as  warm  baths  had 
quieted  the  cramps  but  for  a  few  hours,  and  as  faradization 
of  the  antagonistic  muscles  repeated  eight  times  had  caused 
a  transient  and  painful  stretching  of  the  flngers,  without, 
however,  producing  any  lasting  result,  Koseuthal  proceeded 
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to  employ  the  contmaouB  current,  bj  leading  stable  pleanu- 
nerve-currents  of  eight  and  afterward  of  twenty  of  Daniell'8 
elements  through  the  affected  extremity.  On  the  morning 
after  the  third  session,  the  patient  was,  for  the  first  time  in 
two  monthti,  able  to  m^v  her  right  hand  in  cuuibing  her  liiiir. 
Of  the  painful  points,  one  situated  on  the  radial  nerve  be- 
tween tlie  supinat^tr  lonerns  and  the  brachialis  anticus,  two, 
placed  in  the  mediau  and  uhiur  uerves  about  an  inch  abovo 
the  wrist-joint,  resit^tod  luni^est  the  inllueuce  of  <:;dvaniza- 
tion.  After  fourteen  a] (plications,  the  neuralgia  wixs  re- 
moved from  all  point!*.  Tlie  spasms  of  tlie  llcx(»r  niusrlcs 
did  n»>t  appear  during  tlie  galvanic  treatment,  ><>  that,  at  the 
beginning  of  April,  she  w;is  enabled  to  reenter  upon  the  dis- 
charge nf  her  umnl  duties. 

After  Am  had  enjoyed  perfect  health  till  the  middle  of 
November,  the  same  tiymptonis  reappeared,  in  consecpience 
of  the  same  cause ;  namelv,  her  washing  again  for  several 
hours  with  cold  water.  The  examination  made  at  the  end 
of  November  showed  the  symptoms  to  be  exactly  the  same 
as  in  the  first  attack,  exce})t  that  the  spasms  were  more 
severe,  and  usually  existed  for  more  than  twenty-four  hours. 
The  methodical  use  of  the  tepid  and  steam  bath,  as  well  as 
the  emplo^^ent  of  the  continuous  current^  produced  no 
change  for  the  better  during  the  first  fourteen  days.  Then 
the  inflammatory  symptoms  disappeared,  the  paroxysms 
assumed  a  milder  form,  and  the  patient  felt  easier  after  each 
application,  although  twenty  applications  were  necessary  to 
remove  all  the  painful  points. 

Case  61. — Mn»  A.,  twenty-eight  years  of  age,  a  healthy, 
strong  blonde,  had  already  in  March,  1866,  while  nursing 
her  third  child,  experienced  frequently  a  feeling  of  weight 
and  numbness  in  the  thumb  and  first  three  fingers  of  the  left 
hand.  Having,  in  the  month  of  June  of  the  same  year,  lost 
two  children  with  the  cholera,  the  morbid  sensation  increased 
in  violence,  and  was  soon  followed  by  a  disturbance  of  the 
motor  power,  so  that  the  hand  when  semiflexed  could  not 
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be  Op.  ned  witliout  great  pain.  Especially  in  the  morning, 
the  liiuid  was  closed  spasmodically,  no  relaxation  ensuing 
until  some  time  in  the  course  of  the  day.  The  patient  in 
the  mean  time  having  again  been  delivered,  and  also  nursing 
the  child  herself,  the  evil  increased  every  day  in  spite  of  all 
remedies  (narcotic  embrocations,  baths,  etc.),  until  the  13th 
of  August,  1867,  when  the  patient  was  advised  by  Dr. 
"Wolff  to  seek  my  aid.  The  hand  was  half  shut ;  every  at- 
tempt to  open  it  caused  the  most  violent  paiu.  Besides  the 
sensation  of  numbness,  the  patient  experienced  a  feeling  as 
if  scalded,  especially  in  the  middle  fingers,  while  anaesthesia 
predominated  more  in  the  thumb  and  index-finger.  The  arm 
was  thicker  above  the  wrist-joint,  and  the  median  nerve  per- 
ceptibly swollen  to  the  extent  of  three-quarters  of  an  inch, 
which  proved  beyond  doubt  a  neuritis  of  the  median  nerve. 
The  conductor  connected  with  the  positive  pole  being  applied 
to  this  spot,  and  the  other  connected  with  the  negative  pole 
placed  upon  the  amesthetic  fingers,  a  stable  current  of  twenty 
elements  was  passed  for  about  five  minutes.  Ha\dug  been 
obliged,  on  account  of  a  journey,  to  interrupt  the  treatment 
after  ten  applications  (August  23d),  the  pain  had  been  di- 
minished very  nmch  when  trying  to  straighten  the  hand, 
which  now  at  times  opened  spontaneously.  The  swelling 
of  the  arm  and  the  pain  produced  by  pressure  upon  the 
median  nerve  were  less ;  the  thumb  was  entirely  and  the 
ring-finger  tolerably  free  from  pain. 

I  saw  the  patient  again  on  the  10th  of  November.  She 
had  continued  to  improve  ;  the  tenderness  of  the  median 
nerve,  especially  across  the  wrist-joint,  and  the  swelling  ex- 
isting there  before,  had  entirely  disappeared  upon  the  use 
of  the  iod.  of  pot.  ointment.  As,  however,  the  spasm  of 
the  hand,  although  less  severe,  still  continued,  and  the  ab- 
normal sensations  in  the  index  and  middle  finger  also 
existed,  I  tried  to  find  a  second  point  douloureux  ;  which 
I  soon  discovered  in  the  shape  of  a  tender  swelling  of 
about  half  an  inch,  at  the  junction  of  the  upper  and  mid- 
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die  third  of  the  hmnenu.  For  this  swellizig  the  same  treaV 
meat  was  employed,  with  apparentlj  so  good  resolts,  that 
the  patient,  after  fourteen  applieationB,  considered  herself 
fnllj  cured  on  December  5th,  and  she  disoontinned  the  treat- 
ment against  mj  wish,  as  the  swelling  was  not  jet  entire- 
ly removed.  She  put  herself  again  under  my  eare.  The 
i^ormal  smsations  had  not  returned,  but  the  hand,  and 
eepeeiall}  the  index-finger,  was  spasmodically  closed  every 
morning  ontil  10  a.  x.  A  few  m<xre  applications  sufficed 
to  relieye  her  entirely. 

The  following  case  of  tic  douloureux  cured  by  means  of 
the  continuous  current  is  reported  by  Remak  : 

A  woman  aged  thii-ty-six  yeiii-s,  of  liealtliy  exterior,  who 
was  married  ten  vears  since,  but  wilhuut  ehiklren,  observed 
for  the  last  twelve  vear?  that  the  rif^lit  half  of  her  face  was 
Tcrr  sensible  while  wa^^hing  it,  and  that  spasms  followed 
lipuii  her  face  being  touched.  She  thus  continued  for  six 
years,  when  she  felt,  while  walkin<^  on  the  street  one 
day  in  the  Biimmer  of  1S50,  as  it  t^iie  had  been  struck 
with  a  club  on  the  right  >i<le  of  her  head.  Upon  loijking 
round,  she  was  astonis^hed  to  find  nobody  near  her.  Sint  o 
this  w'currence,  a  very  violent  pain  set  in,  whi  h  u-^aally 
originated  at  the  frontal  bone,  shooting  back  into  the  inte- 
rior of  the  head,  affecting  the  lower  and  upper  margin  of 
the  '>rbital  cavity,  the  right  half  of  the  tongue,  the  maxil- 
lary bones  and  teeth,  affecting  all  the  parts  supplied  by 
the  trigeminal  nerve  at  once,  or  attacking  them  consecu- 
tively, for  the  last  six  year*?,  so  tliat  f^he  was  but  for  a  few  in- 
tervals free  from  pain  so  as  to  be  able  to  sleep.  On  the  last 
time  the  pain  had  increased  to  such  a  degree,  that  she  had 
hardly  any  rest  even  for  a  few  minutes.  The  slightest  touch 
on  the  right  cheek,  for  instance,  with  a  handkerchief,  or  a 
movement  of  the  mouth  while  eating  or  speaking,  produced 
a  violent  paroxysm  of  pain.  After  a  few  applications,  Be- 
mak  discovered  that  the  spasm  and  pain  ceased  for  many 
leoondfl  as  soon  as  he  pressed  the  finger  upon  the  aeoond 
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transverse  process  of  the  corresponding  riglit  side,  but  the 
pain  reappeared  as  soon  as  the  finger  relaxed  or  did  not 
press  upon  one  exactly-define<l  spot,  against  which  Kemak 
directed  the  treatment  with  considerable  success  from  the 
6th  of  March  until  April,  when  he  was  taken  sick  himself. 

In  the  month  of  June,  tlie  patient  again  appeared  at  his 
office,  complaining  of  unbearable  pain,  and  again  the  same 
treatment  was  followed  hy  a  daily  increasing  improvement. 
Remak  also,  in  July,  discovered  that  from  the  same  spot 
were  produced  dijylegic  contractions  in  all  the  muscles  of 
the  right  ann  and  hand,  and  that,  consequently,  the  me- 
dulla spinalis  cervicalis  of  the  right  side  existed  in  a  state 
of  increfised  excitability:  one  more  reason  for  persevering  in 
the  same  kind  of  treatment.  After  this  had  been  done  en- 
ergetically for  several  weeks,  the  paroxysms  of  pain  and 
spasm — ceasing  entirely  after  each  application — decreased 
day  by  day  in  strength  and  duration  until  they  nearly  dis- 
appeared in  the  beginning  of  August.  Remak  saw  the 
patient  again  in  August,  1862,  and  in  May,  1864.  She 
was,  and  remained  cured. 


4.  The  constant  galvanic  current  of  a  chain  (for 
instance,  of  a  Pulvcrmacher's  or  Marie  Davy's,  etc.)  is  em- 
ployed by  Iliftelslieim '  not  only  at  stated  times,  but  also 
daily  and  nightly  for  weeks  and  months  (unless  particular 
reasons  cause  a  temporary  interruption),  in  such  a  manner, 
that  the  chain,  moistened  with  vinegar,  is  applied  accord- 
ing to  the  seat  of  the  pain,  to  the  forehead,  chest,  hip,  etc. 

"We  copy  the  following  observations  from  the  "  Annalea 
de  l'l!:iectri*cit6,"  pages  279  and  281 : 

Mrs.  F.,  aged  fifty  years,  suflTered,  twelve  years  ago,  fit>m 
a  sciatica  of  the  right  side,  lasting  for  six  months.  Fourteen 

■  Annalea  de  T^tricitti  m^dicale,  1860-'61.  Allg.  Wiener,  Ked.  Zeitung. 
1866,  No.  8-19. 
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days  ago,  an  attack  ensued  which,  beginning  at  tlie  hip, 
graduallj  extended  to  the  lieel,  and  increased  &o  much  in 
violence,  that  she  was  prevented  from  walkinj^  or  standinp^, 
while  turning  in  bed  became  very  painful.  Iliflfelsliciju 
began  the  treatment  on  the  27th  of  July,  1807,  by  mui-teuing  a 
chain,  conBinting  of  40  elements,  with  equal  parte  of  vinegar 
and  water,  and  then  placing  it  spirally  around  the  thigh. 
On  the  next  morning,  the  patient  declared  she  had  >]ppt 
better,  the  pain  in  the  thigh  had  diminished,  in  consequence 
ul  which  phe  rould  turn  easier  in  bed.  On  August  1st,  pain 
existed  only  in  the  region  of  tlie  calf;  the  patient  slept  well 
and  sat  up  in  bed.  On  August  2d  she  wn-  able  tu  walk. 
On  the  5th,  after  a  storm,  she  felt  pain  near  the  malleolus, 
which,  however,  disappeared  the  following  daj.  On  tho 
18th  the  patient  was  discharged  cured. 

Ihf  twenfy^two  years  of  age,  a  lady's  maid,  delicate  and 
nervous,  was  received  into  the  Charity  on  the  18th  of  August^ 
while  suffering  from  typhus.  Four  weeks  afterward,  hav- 
ing hardly  beoome  convalescent,  she  was  taken  with  a  veiy 
▼iolent  nenralgia  of  the  trigeminus,  which  extended  over 
the  bead  and  face.  The  head  was  so  tender  that  she  oonld 
neither  raise  it,  nor  shut  the  eyes.  Chewing  and  speaking  were 
equally  impeded.  After  four  days,  the  neuralgia  was  com- 
plicated with- drawing  pain  in  the  ears  and  teeth.  On  the 
2Stli  of  September  she  came  under  the  treatment  of  Dr.  Hif- 
ftlsheim,  who  finmd  the  following  symptoms :  the  highest  de- 
gree of  insomnolence,  no  appetite^  fever  at  5  p.  ic  Pressnre 
upon  the  points  of  exit  of  all  the  nerves  supplying  the  head 
and  fiKse  was  equally  painfhi.  A  chain  of  24  elements,  dipped 
into  an  eqnal  miztore  of  vinegar  and  water,  was  led  from  the 
fight  temporal  region,  across  the  cheek  to  the  chin,  a  moist* 
ened  comprsBB  having  been  placed  beneath  it.  The  patient 
dept  for  an  honr  during  the  night.  On  the  next  day,  little 
diange  had  taken  place,  but  in  the  moniing  of  the  27th  the 
pain  became  tolerable;  the  pain,  however,  jumped  from  one 
place  to  another,  now  from  the  right  to  the  left  aide,  now 
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from  the  temporal  to  the  frontal  re^on.  For  these  symp- 
toms, H.  applied  the  chain  to  the  several  painful  regions  for 
twelve  hour;*  in  succession.  On  the  30th  the  patient  had 
one  more  violent  attack  in  the  teeth.  On  the  2d  of  Octo- 
ber a  general  improvement  took  place.  The  violent  parox- 
ysms and  the  perforating  pain  at  the  bottom  of  the  orbital 
cavities  had  ceased.  On  the  3d  of  October  she  considered 
herself  cured,  the  chain  was  removed,  and  the  patient  was 
dismifised  after  the  administration  of  tonics  for  a  few  days, 
for  the  purpo>e  of  strengthening  her  general  health. 

The  long  duration  of  the  treatment  usually  required  by 
this  method,  as  well  as  the  metastasis  of  the  pain  from  one 
nerve  to  another,  indicates,  with  regard  to  the  discussed 
methods,  the  use  of  the  constant  galvanic  current  only  in 
such  cases  ichere  neuralgic  pains  affect  nervous  individuals 
simultaneously  in  many  nerves,  or  where  the  pain  fre- 
quently changes  its  place. 

B,  AncBSthesia. 

In  anaesthesia  of  peripheral  origin  happening  to  the 
nerves  of  the  skin  in  consequence  of  over-irritation  or  de- 
pression (influence  of  a  very  cold  temperature),  or  in  conse- 
quence of  primarv^  spasms  of  the  arteries,'  or  on  account 
of  rheumatic  influence,  or  by  means  of  a  long-continued 
pressure,  etc.,  as  well  as  in  aniesthesia  following  hysteria, 
where  it  is  caused  by  a  changed  nutrition  of  the  peripheral 
nerves  ;  Anally,  in  anrestheaia  of  the  nerves  of  special  sense, 
which  is  produced  by  similar  causes,  also,  by  inactivity  or 
want  of  exercise,  a  cure  may  be  expected  through  the  elec- 
tric current,  as  the  reproduction  of  the  nerves  of  special 
and  general  sense  is  heightened  through  the  increased 
supply  of  blood.  In  annesthesia  caused  by  a  lesion,  or  sec- 
tion of  the  nerve,  electricity  cannot  give  any  relief,  unless 

*  See  Nothnagel,  Deutschea  ArchiT  fiir  klinische  Medioin.  Band  iL,  Heft 
IL,  page  176,  elteq. 
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a  union  of  the  injured  nerve-ends  has  taken  place  by  a 
reprodnctioTi  of  the  nervous  fibres — a  fact  the  microscopic 
proof  of  wliieh  occurrence,  Steinruck  iirst/  and  afterward 
Brown-Sequard,  have  furnished. 

As  feuou  as  the  nerve-fibres  have  united,  the  irritability 
of  the  respective  nerves  returns ;  the  power  of  motion,  how- 
ever, is  still  absent,  the  restitution  of  which  is  acconipliished 
by  locally  stiimilating  meau&,  and  especially  by  the  em[>loy- 
ment  of  tlie  electric  current.  No  time  can  ])e  deteriiiiued 
during  whicli  a  regeneration  of  the  power  of  sensation  after 
peripheral  le-ions  is  po?tsible.  It  varies  from  four  weeks  to 
three  or  tour  years,  and  never  take??  place  in  those  eases  in 
wliicli  the  cicatrix  consists  exchisivelv  of  fibro-cellular  ti^ue 
followed  by  no  restoration  of  the  nerve-fibres. 

Ijf  AX.E8THESIA  OF  CENTRAL  ORIGIN,  howcvcr,  the  periph- 
eral employment  of  the  current  is  of  no  nae  until  alter  the 
removal  of  the  central  cause,  which,  as  will  be  shown  in  the 
chapter  on  paralysis,  is  frequently  aooompliahed  through  the 
central  eiii]>loyment  of  the  current. 

It  is  important  to  distinguish  between  cutaneous  and 
muscular  antesthesia  (aniesthesia  cutanea  et  muscularis), 
both  of  which  may  occur  Bimultancously,  or  one  after  the 
other.  In  the  former,  the  patient  is  insensible  to  touch 
or  pain,  and  is  unable  to  keep  the  lightest  snbetance  in 
hk  banda;  neither  can  he  determine  the  probable  weight 
of  a  body— in  the  latter  case,  howeyer,  the  patient  suffering 
from  muscular  aneestheaia  feels  the  touch  or  pain,  but  the 
grasp  of  his  hand  is  powerless ;  he  cannot  hold  even  the 
slightest  body  unless  he  fixes  it  with  his  eyes,  while  those 
suffering  exclusively  from  cutaneous  ansBsthesia  may  weigh 
the  gravity  of  a  body  with  the  affected  hand,  but  are  insen- 
sible to  the  superficial  or  deep  touch,  and  unable  to  deter- 
mine the  temperature  of  the  substance  in  contact  with  the 
sUn.  On  the  other  hand,  it  is  necessary  to  distinguish  be- 
tween anffistheeia  (insensibility  against  an  impression  caused 

>  See  his  Duieertatio  iaaoguralu  de  Dcrvorum  generatiooe.   Berol,  1938. 
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bv  the  special  sense  against  external  contact),  and  analgesia 
(insensibility  against  pain),  a  difference  caused  probably 
by  a  diminished  sensibility  of  the  superficial  layers  of  the 
skin,  while  the  deeper  ones  may  retain  the  normal  amount, 
or  vice  versa. — In  order  to  form  a  correct  opinion  of  the 
degree  of  diminished  sensibility,  it  is  of  the  greatest  impor- 
tance to  know  the  normal  amount  of  sensibility,  which  has 
been  ascertained  most  carefully  by  E.  H.  Weber,'  with  regard 
to  tlie  sense  of  touch  and  the  power  of  perceiving  warmth. 
He  found  that  the  clearness  and  keenness  of  the  sense  of 
touch  varied  considerably  in  various  parts  of  the  skin :  thus 
two  points  of  the  compass,  applied  to  tlie  tip  of  the  tongue, 
could  be  distinguished  as  two  separate  impressions  at  the 
distance  of  while  the  palmar  surface  of  tlie  last  phalanx 
of  a  finger  required  a  distance  of  1"',  the  skin  over  the  back 
and  anterior  part  of  the  thigh,  a  distance  of  30'''.  In  the 
face,  the  acuteness  of  sensation  is  the  less,  the  farther  the 
part  is  from  the  mouth  and  the  median  line.  The  chin  and 
external  surface  of  the  lips  are  provided  with  a  remarkably 
fine  sensitiveness.  Concerning  the  perception  of  taste^  the 
experiments  of  A.  Klaatsch  and  A.  Stich  '  prove  that  only  a 
small  portion  of  about  2'",  extending  around  the  tongue  at 
its  margin  as  well  as  its  root  and  posterior  third,  and  finally 
a  part  of  the  soft  palate  transmit  the  taste. 

"We  refer,  with  regard  to  the  cure  of  anaesthesia  generally, 
to  pages  141,  154,  and  165;  the  following  points,  however, 
are  to  be  borne  in  mind :  1.  "Where  the  deeper  layers  of  the 
skin,  or  the  muscles,  are  in  a  state  of  anaesthesia,  the  skin  is 
moistened  before  the  brush  is  applied.  2.  With  the  gradual 
return  of  sensibility,  the  strength  of  the  exciting  current  is 
also  gradually  diminished.  3.  Wliere  anaesthesia  exists 
along  with  other  disturbances  of  nervous  function,  whether 

'  De  pulsu,  rcsorptione,  auditu  et  tactu.  Annotationcs  anatomioe  et  phvsio- 
logicse.    Lipsiffi,  1834. 

*  Ucber  die  Geschmaclu-YermiUeliug,  Virobow*s  Archiv,  Band  xir.,  Heft  UL, 
page  225,  et  $eg. 
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hN7>onB6ihe8ia  or  motor  paralysis^  the  aniestlieeia  Is  first  to  be 
treated,  the  removal  of  which  (see  Case  45,  and  Dachenne^e 
ease,  page  205)  ib  frequently  followed  by  a  spontaneous  dis- 
appearance of  all  the  other  symptoms  of  abnormal  irritation, 
or  depression  of  nerve-power.  4.  In  anflssthesia  existing  in 
oonseqnenoe  of  a  lesion  or  section  of  nerves,  the  treatment 
by  electricity  is  never  begun  sooner  than  four  weeks  alter 
the  aecident,  as  this  is  the  shortest  period  daring  which  the 
entirely  severed  nerves  will  be  reunited.  5.  Generally  in 
anaesthesia  followin<?  a  peripheral  cause,  the  intermittent 
current  will  £ri\  o  a  more  favorable  result — if  it  is  desired  to 
employ  the  con>t;int  current,  it  is  best  applied  in  such  a 
inaiincr  that  the  negative  conductor  is  placed  ujion  the  anaes- 
thi'tic  ]>orrion  of  the  skin,  and  the  positive  u[>on  tlie  respec- 
tive ni'ivoiis  trunk;  which  beinjfj  d<»iie,  the  latter  is,  with  a 
slow  kind  of  stroking  motion,  movt  <l  to  the  former.  6. 
Auaj^thtsia  from  neuritis  usually  disajipears  without  any 
local  treatment,  througii  the  L^alvanization  of  the  nerves. 

Case  62. — Albert  Molirieke,  machinist,  thirtv-eijjht  vears 
of  age,  found  at  tlie  beginning  of  May,  while  awaking  during 
the  niglit,  that  ]\U  riglit  arm,  which  had  been  hanging 
over  the  back  of  a  chair  on  his  bed,  was  paralyzed  from  the 
shoulder  down  to  the  hand,  motionless,  benumbed,  and  pain- 
foL  The  paralysis  appeared  the  same  night,  soon  after  the 
arm  had  been  placed  in  a  proper  position,  but  he  noticed 
the  following  morning  that  the  ulnar  side  of  his  forearm 
and  hand  was  ansesthetic  to  such  a  degree  that  neither  the 
prick  of  a  needle,  nor  a  red-hot  coal  falling  upon  it,  produced 
the  slightest  pain,  and  that  the  involuntary  motion  of  the 
laat  three  fingers  was  made  but  imperfectly. 

After  the  long-continued  and  useless  employment  of  an 
irritating  liniment,  the  patient  was  placed  under  my  care  by 
Dr.  Carl  Hoffinann,  for  the  purpose  of  being  treated  by 
electricity.  On  examining  the  patient  on  the  19th  of  June, 
I  found  the  ulnar  side  of  the  forearm  fibsolutely  insensible  to 
the  prick  of  a  needle ;  the  same  state  existed  on  the  dorsal, 
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palmar,  and  lateral  surfaces  of  the  little  and  ring-fing^ers,  and 
the  ulnar  side  of  the  index  finger.  Mohricke  complained  of 
a  sensation  of  cold,  numbness,  and  weight  in  the  paralyzed 
parts ;  the  temperature  of  the  hand  was  perceptibly  reduced, 
the  paralyzed  muscles  of  the  hand,  especially  the  interos- 
seous muscles,  began  to  be  atrophied.  "We  had  evidently  to 
do  with  an  anjEsthesia  of  the  principal  trunks  of  the  ulnar 
nerve,  and,  as  a  consequence,  with  a  paralysis  and  atrophy  of 
the  interosseous,  abductor,  and  opponens  digiti,  and  accord- 
ingly we  faradized  the  anicsthctic  ]>ortions  of  the  skin  and 
the  atrophied  muscles.  The  result  was  satisfactory  through- 
out. The  patient  had  already,  after  the  fifth  employment  of 
the  apparatus,  a  clear,  although  still  benuml>ed  feeling,  on 
touching  the  formerly  anaesthetic  portions  of  skin.  At  the 
same  time,  the  temperature  increased,  while  the  motion  of 
tlie  fingers  also  became  easier.  In  this  case  it  was  in- 
teresting to  observe  the  return  of  sensibility  progre^^s  from 
the  peripheral  borders  toward  the  centre.  Thus  the  points 
of  the  fingers  and  the  middle  of  the  forearm  had  already 
recovered  their  sensibility,  while  those  portions  of  the  skin 
situated  over  the  inferior  part  of  the  ulna  and  metacaq^al 
bone  of  the  little  finger  were  still  void  of  sensibility.  After 
twelve  applications,  the  anresthesia,  together  with  all  its 
consecutive  symptoms,  was  entirely  removed. 

Case  63. — Mrs.  Charlotte  Schulz,  aged  forty-three  years, 
always  healthy,  and  with  nonnal  catamenia,  contracted  while 
washing,  in  the  month  of  November,  1850,  a  severe  cold. 
Neuralgic  pains  affected  the  neck  and  right  ann,  which  were 
followed  afterward  by  complete  paralysis  of  these  parts.  The 
patient,  after  having  used  various  internal  and  extenud  rem- 
edies, came,  in  the  month  of  May,  to  Professor  Romberg's 
clinic.  At  that  time,  the  arm  had  again  become  movable, 
but  she  now  complained  of  a  feeling  of  numbness  and  insen- 
sibility in  the  right  cheek.  A  closer  examination,  by  the  in- 
troduction of  needles,  showed  the  insensibility  to  exist  in 
the  skin  over  the  temporal  region,  the  upper  eyelid,  the 
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frontal  region,  in  the  tongue,  in  thd  floor  of  ilie  month,  in 
the  gnms,  the  lower  lip,  in  the  skin  covering  the  right  half 
of  the  face,  as  well  as  in  the  skin  of  the  posterior  portion 
of  the  head  and  neck,  while  the  mucous  memhranc  cf  the 
nof;e  on  tlie  sanie  side  was  sensible  to  a  certain  althouirh 
dimiiiislied  degree.  This  consequently  proved  to  be  a  com- 
plete aniBsthesia  of  the  liist  and  third  1)ran(  h  of  the  trigemi- 
nus, and  also  of  the  occipital  ajid  bubcutaneous  nerves  of 
the  posterior  I)raiu'lie3  of  the  first  four  cervical  nerves,  to- 
gether witli  an  incoinpleto  aiurstlKsia  of  tlie  8eeoud  branch 
of  the  triirciiiinns.  Ilea'laclie  was?  not  present,  hnt  fre- 
quently a  painful  Iniriiinic  >eu^ation  was  felt  in  the  riirlit  '  \  e 
and  in  the  muutli.  The  peat  of  the  (li>ea>e,  therefore,  liad  to 
be  -'>i)<xht  for  in  the  eoninioii  plaee  of  ori<;in  of  the  n]>]>er 
cervical  nerves,  and  of  the  triijeniinus  at  the  superior  eervi- 
cal  portion  of  the  spinal  marrow.  Cups  were  a|>plie(l  to  the 
neck,  followed  by  iodine  ointment,  iod.  of  pot.  was  adminis- 
tered  internally,  and  warm  baths  afterward  ordered. 

This  treatment  was  continued  till  Au^rnst  2d,  when  the 
annesthesia  of  the  right  side  of  the  face  had  disappeared,  a 
feeling  of  cold  remaining.  The  patient  also  complained  of 
a  constant  bitter  taste  in  the  right  half  of  the  tongue,  of  a 
feeling  of  burning  in  the  tip  of  the  tongue  and  in  the  mem- 
branes of  the  right  eye,  and  also  a  feeling  as  if  water  escaped 
continually  from  the  drj  eje.  The  power  of  vision  was  also 
diminished  in  the  affected  eye,  so  that,  the  left  being  dosed, 
erery  thing  appeared  as  if  covered  by  a  veil.  The  aneesthe- 
■ia  of  the  cervical  nerves  still  remainedi  After  the  electric 
brush  had  been  applied  three  times,  the  anesthesia  of  the 
cervical  nerves  was  entirely  removed,  the  veil  before  the 
right  eye  and  the  bitter  taste  also  disappeared,  whOe  only  a 
sensation  of  weight  in  the  formerly  insensible  places,  and  the 
bnming  in  the  eye  and  tip  of  the  tongue,  remained.  These 
abnormal  sensations  disappeared  after  the  sixth  application, 
and  the  patient  was  dismissed,  oared,  on  August  13th. 

We  are  indebted  to  the  kindness  of  Dr.  Elaatsch,  for 
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the  following  case  from  tlic  clinic  of  Privj-Councillor  Rom- 
berg : 

In  June,  1856,  the  Widow  Ringe,  aged  fifty-three  yean?, 
aj^plied  for  aid  at  Romberg's  clinic.  Her  complaints  were 
manifold,  without  being  exactly  defined.  Slie  said  that  for 
Bome  time  her  general  liealth  had  become  weaker,  she  waa 
unable  to  work  or  walk  long,  her  hands  and  feet  soon  get- 
ting tired.  She  had  a  feeling  of  lameness  all  over  her  body, 
while  her  taste  had  become  weak  and  indistinct.  She  also 
maintained  that  she  had  suftered  for  several  years  from  vio- 
lent  neuralgic  pains  in  the  head,  frequently  changing  their 
seat,  and  causing  the  sensation  of  serpentine  movements.  On 
inquiring  about  her  appetite,  she  declared  tliat  she  always  was 
hungry,  and  never  felt  satisfied,  however  much  she  ate.  She 
tliought  her  complaint  was  caused  by  the  frequent  colds  and 
drenchings  which  she  coukl  not  avoid  in  her  occupation  as  a 
laundress.  The  temperature  influenced  her  health  greatly, 
stormy  weather  always  increasing  her  pain.  Otherwise  all 
the  functions  were  normal,  menstruation  having  ceasetl  three 
years  iigo.  She  had  been  confined  nine  times,  and  had  never 
been  seriously  ill.  As  far  as  could  be  ascertained,  she  had 
no  hysterical  symptoms. 

A  careful  investigation  of  the  patient  led  to  the  discovery 
of  a  considerable  decrease  of  sensation.  The  feeling  of  pain 
had  disappeared  all  over  the  skin,  and  in  all  the  nmeous 
membranes  accessilde  to  examination,  so  that  deep  prickings 
with  a  pin  produced  not  the  slightest  pain,  either  on  the  sur- 
face of  the  body  or  in  the  oral  and  nasal  cavities.  Chemi- 
cally irritating  substances  were  equally  indifferent  to  her. 
Although  the  patient,  when  smelling  caustic  ammonia,  or 
acetic  acid,  noticed  something  sharp  going  up  her  nose,  yet 
she  felt  no  pain,  and  could  bear  acrid  vapors  for  any  length 
of  time.  The  eyes  became  red  and  watery,  but  active : 
subjective  symptoms  failed.  The  mucous  membrane  of  the 
larynx  and  lungs  was  equally  insensible,  the  inspiration  of 
ammonia  vapors  causing  no  cough.    A  high  temperature 
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aroosed  the  general  Mnsation.  The  patient  having  put  her 
fingers  into  hot  water,  kept  them  there  quietly  for  three  seo- 
onds,  after  which  time  flhe  took  them  Buddenly  out,  remark- 
ing that  the  water  was  "  very  hot."  She  put  her  fingers 
into  water  at  a  temperature  of  60*  R.,  without  finding  it  too 
warm. 

Tlie  feeling  of  toucli  liad  not  suffered  in  tlie  same  degree 
iits  tlie  general  sensation,  although  softly  toiiehini;  and  strok- 
ing the  skin  and  mucous  membranes  w  as  nut  pcrcaived  hj 
tho  patient,  who  also  was  nnable  to  diatingiiish  by  the  touch 
whether  a  substance  had  a  smooth  or  roiijLdi  surface,  yet  a 
etronger  prer^sure  with  a  dn1l  object,  or  pricking  tlie  skin 
with  a  needle,  was*  not  only  felt  by  her,  but  ?he  eoidd  also 
]>retty  certainly  designate  the  place  tlnif?  toueiied.  Slie 
eould  nl-o  distinguish  two  impressions  nnide  upon  two  dif- 
ferent places  of  the  skin,  and  tell  whether  she  had  hem 
touched  on  one  or  two  places.  The  distance  necer^sary  for 
the  two  points  of  the  compass  to  be  perceived  as  two  sepa- 
rate impressions,  was  greater  than  the  one  ascertained  aa 
normal  in  the  healthy  skin  by  E.  IL  Weber.  It  amounted 
to  one-third  on  the  right  and  to  one  inch  on  the  left  side  of 
the  face,  on  the  forehead  to  one  inch  on  the  right  and  left 
nde;  on  the  last  phalanx  of  the  index-finger,  one  inch ;  on 
the  extensor  Bide  of  the  forearm  in  the  transverse  diameter, 
two  inches ;  on  the  longitudinal  diameter,  three  inohes ;  on 
the  flexor  side  of  the  forearm,  two  inches;  on  the  neck  foor; 
on  the  lower  part  of  the  thigh,  two  and  a  half  inches. 
The  sense  of  smell  was  entirely  extinct;  she  conld  smell 
neither  ethereal  oils  nor  assafoetida.  The  taste  still  con- 
tinued in  a  low  degree.  A  strongly  concentrated  solution 
of  extract  of  quassia  having  been  spread  extensively  over 
her  tongne^  she  pronounced  it,  after  a  long  period,  as 
''somewhat  bitter."  The  muscular  feeling  had  not  suffered. 
8be  nearly  correctly  ascertained  the  weight  of  substances 
held  in  her  hand.  The  patient  was  also  able  to  distinguish 
smaller  sabetances  from  greater  ones  by  touching  them  with 
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her  hand,  even  if  they  did  not  differ  very  mmteriaUj  in  sue. 
She  could  quioklj  and  surely  place  the  finger  or  toes  upon 
any  given  point. — Her  affection  oonaeqnratly  was  an  esten* 

give  anesthesia  of  the  ^kin,  and  an  analgesia,  a!»o  a  com- 
plete anasstheiaia  of  the  olfactory  nerre^  and  of  tlie  gastric 
portion  of  the  par  yagnS)  and  finally  a  paralyus  of  the  gloMO* 

pharyngeal  nerve. 

The  treatment  was  begnnwith  the  use  of  HuBsian  vapors 
hatha,  which,  however,  did  not  have  the  slightest  influence 
upon  the  anosstliesia.  Then  the  electric  lu  iisli  was  em- 
ployed. In  applying  this,  the  patient  felt  nothing  in  the 
beginning;  after  a  minute  she  perceived  a  burning  sensation, 
whicli  inerease<l  to  a  violent  pain.  After  the  brush  had 
acted  tor  a  short  period,  the  places  touched  by  it  became 
saisible  to  the  prick  of  a  needle.  The  electric  bnish  was 
applied  to  limited  parts  of  the  neck  and  face.  After  four 
applications,  the  patient  was  again  carefully  examined  with 
reganl  to  her  son^ihility,  when  it  appeared  that  not  only  the 
electriried  spots,  but  also  her  wliole  body,  had  become  al- 
most entirely  nonnal.  She  i)erceivfHl  everywhere  the  prick 
of  a  needle  as  painful,  and  was  able  to  distinguish  smooth 
from  rough  surfaces  by  touching  them.  The  distance  at 
which  the  two  points  of  tlie  compass  had  to  be  applieil,  in 
order  to  produce  two  separate  impressions,  was  only  a  little 
farther  than  those  ascertained  by  AVeber  as  being  normal. 
Now  she  t'  '"M  no  more  bear  tlie  inhalation  of  aniinoniacal 
va])t>rs,  hut  turned  lier  bead  away  as  soon  an  they  were  heM 
under  her  nose.  The  fech'ng  of  excessive  and  insatiable 
huTifrer  was  gone;  the  ]iaiiit"iil  '^on'^ations,  windinjr  <?orpent- 
like  Iroiii  on<'  limb  to  another,  h;i<l  al>o  di-iappeare<l.  She 
now  was  iiLraiii  enabled  to  woik  witli  her  liaiul-,  which  she 
eoul<l  Hot  do  before,  not  so  murh  t»ri  acfituiit  of  the  want  of 
iiiu>eular  power,  m  in  ooQdo^uoncc  of  the  absence  of  sensi- 
hiiitv. 

Case  04.— Carl  M.,  n^vi\  nine  veal's,  i)f  a  rati ler  scrofu- 
lous diathc^jis,  a  lively  and  smart  boy,  showed  suddenly,  iu 
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relatiTes,  tlie  more  as  already  several  members  of  the  fam- 
ilj  Buffered  from  a  similar  difficulty.  Dr.  Ehrhard,  be- 
ing of  tlie  opinion  tbat  the  evil  was  a  rheumatic  affection, 
as  the  examination  of  the  ear  showed  no  disease,  ordered 
oorrosiTe  sablimate  and  baths  of  potash.  After  eight  days, 
the  little  patient  conld  hear  even  a  low  conversation,  mu- 
sical sounds,  Tappings,  etc.;  however,  he  heard  but  very 
little.  Iodide  of  potassinm  was  now  snbstitnted,  and  the 
potash-baths  continued.  Kow  this  peculiar  symptom  ap- 
peared, that  the  baths  had  no  action  on  the  skin,  while  in 
the  tet  week  they  produced  a  copious  diaphoresis ;  yet,  the 
perception  of  spoken  words  improved,  while  other  sounds 
were  absolutely  unheard.  The  vibrating  tuning-fork,  held 
against  the  skin,  produced  no  sensation ;  its  application  to 
the  thorax  caused  the  surprising  discovery  that  there  was  an 
anaesthesia,  not  only  of  the  whole  face,  but  also  of  the  whole 
body,  espedally  of  the  upper  |x»rtion.  As  the  continued 
administration  of  the  above-mentioned  remedies  brought 
about  no  change,  on  the  14th  of  July,  upon  the  advice  of 
Privy-Councillor  Romberg,  my  aid  was  sought  with  regard 
to  the  application  of  electricity.  One  application  of  the 
electric  brush  to  the  face,  forearms,  and  lumds,  sufficed  to 
remove  the  anaesthesia  in  it^  whole  extent,  and  with  it  also 
to  relieve  the  difficulty  of  hearing.  The  increased  tempera- 
ture of  the  skin  following  this  operation,  and  tlie  free  per- 
spiration now  ensuing  each  time  after  the  n>e  of  a  potash- 
hath,  caM>ed  in  a  short  time  a  complete  rotoration  of  the 
sem-c  of  hc;irin'^',  so  that  the  patient  could  perceive  both 
word:-  and  sounds  us  well  m  ever. 

Duclienne  has,  in  a  lar^c  uumher  of  case^  of  s<  •-called  ner- 
vous deafness  (where  dm"in*r  life  no  organic  changes  could 
he  pruved),  happening  ^onietinie:^  in  hysterical  persons,  also 
at>or  measles,  scarlatina,  and  typhus,  obtained  an  improve- 
ineiit,  <tr  even  a  cure,  tlironirh  the  employment  of  the  inter- 
mittent current.   For  this  purpose,  after  having  introd>icod 
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a  wire,  isolated  up  to  the  point,  into  the  meatus  auditoriua 
externus,  filled  half  with  tepid  water,  and  applying  the 
second  conductor  to  the  mastoid  process,  he 'allowed  a  weak 
current  to  act  for  a  few  minutes.  The  sensation  of  taste, 
felt  in  the  tongue  during  the  operation,  which  he  considers 
a  sign  of  the  integrity  of  the  chorda  tynipani,  and  tlie  noise 
originating  in  the  inner  part  of  the  ear  after  each  intermis- 
sion, which,  according  to  Duchenne,  is  caused  by  the  vibra- 
tion of  the  tympanum,  the  ossicuhi  auditoria,  and  the  mem- 
brane of  the  fenestra  ovalis,  are  valued  by  him  as  j)rognosti- 
cally  favorable  symptoms.  lie  also  was  so  fortunate  as  to 
relieve,  by  the  method,  a  few  cases  of  deaf-mutism  considera- 
l)ly,  and  to  cure  almost  entirely  one  (l>age  1015),  a  short  his- 
tory of  which  follows : 

A  boy,  eight  years  of  age,  deaf  and  dumb  from  birth,  of 
whom  at  least  the  presence  of  the  sense  of  hearing  could 
never  be  ascertained  to  any  extent,  was,  in  185G,  put  under 
Duchenne's  care  for  relief  from  this  affection.  On  inquiring 
into  the  history,  Duchenne  found  tliat  the  boy  heard  neither 
loud  shouting  nor  tlie  striking  of  a  loud  alarm-clock  even  if 
made  close  to  his  ears,  neither  did  he  perceive  the  sound  of 
a  tuning-fork  held  against  the  cranial  bones.  lie,  therefore, 
began  the  treatment  with  but  slight  hopes.  After  the  first 
application,  the  boy  seemed  to  hear  the  sound  of  the  tuning- 
fork  on  the  left  side,  while  the  right  side  remained  insensible ; 
on  the  following  day  a  hand-organ,  playing  in  the  yard,  ex- 
cited him  greatly.  After  the  seventh  application,  he  heard 
vowels  pronounced  close  to  his  \ei\  ear,  and  repeated  them 
distinctly,  although  with  difficulty.  The  distinction  between 
the  e  and  i  was  especially  troublesome.  After  the  twellYh  ap- 
plication, he  heard  with  both  ears  not  only  the  tuning-fork 
and  the  striking  of  the  alarm-clock,  but  also  its  ticking,  and 
that  too  at  a  distance  of  several  centimetres.  At  the  same 
time  the  whole  nature  of  the  boy  changed ;  having  been  wild 
and  unnuimigcalde,  he  now  became  more  quiet  and  docile. 
After  the  twentieth  application,  in  which  the  patient  learned 
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to  pronoimce  the  words  "  papa,"  ''mammay"  "bon  bon/*  the 
treatment  was  suapended.  In  April,  1857,  the  patient  was 
again  placed  under  Dnchenne's  treatment ;  the  results  gained 
before  were  not  only  preserved,  but  he  had  also  made  further 
advancement.  Tlie  boy,  having  been  a  iiR'niber  of  a  bing- 
ing-clas,-,  tried  tu  rupcut  the  musical  sounds,  Lc  knew  and 
pronounced  all  the  letters  of  the  alphabet,  l)egan  to  spell, 
asked  for  bread,  water,  etc. ;  his  voice  had  no  more  tlie  gut- 
tural ^ound  peculiar  to  persons  deaf  and  duiiib  from  birth; 
he  turned  his  liead  in  the  direction  wlience  bis  name  was 
called,  etc.  A  new  course  of  treatuient,  comprising  tliirty 
fecsriii>iis,  wa?^  now  begun,  during  which  such  favorable  l>r<ig- 
re5>s  was  made  that  a  governors  was  engaged  for  the  boy's 
education,  who  was  required  to  make  herself  understood  only 
through  the  sense  of  licaring.  After  a  year  (May,  1858),  the 
boy  read  tluently  and  wrote  a  plain  hand  ;  his  pronunciation 
was  distinct,  although  a  little  hasty ;  on  entering,  he  greeted 
Duchenue  with  the  words,  "  Bon  jour.  Monsieur  le  Docteur 
Buehenne  de  Boulogne;"  on  leaving,  he  said,  "Adieu." 
He  asked  for  every  thing  he  wanted,  inquired  the  appel- 
lation of  things  unknown  to  him,  and  retained  the  newly- 
learned  words  very  readily.  Although  the  last  thirty  appli- 
cations still  improved  his  hearing,  it  was  not  to  such  a  re-, 
markable  extent  aa  the  former  applications. 


B.  Schnlz*  first  directed  attention  toward  the  &ct  that 

some  cases  of  impotence  are  characterized  by  a  dimin- 
ished electro-cutaneous  sensibility  of  one  (mostly  the  left) 
half  of  the  glans  and  prepuce,  and  that  in  these  cases  the 
impotence  disappear  with  the  removal  of  the  anaesthesia 
through  the  continued  employiueut  of  the  electric  brush.' 

>  S.  <  //'  'V  r  TmpoUnt  mittdd  JBStdriem  in  th«  Wiener  M«d.  Wochen- 
fcbrilt,  l'<')4  ami  isRl. 

*  Besides  those  caseB  of  impotence  coonected  with  amegiheeiii,  the  indue* 
lIOD  cBnent  i«  alwiued  with  adTaatege  in  nich  ctsefl  vhere  atony  of  the  haXbo- 
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He  uses  the  following  method  :  A  brush,  connected  with 
one  conductor  of  the  induction  apparatus,  is  placed  upon  tlie 
several  aniesthetic  points  for  from  one  to  two  minutes,  while 
the  other  conductor  is  either  applied  by  the  patient  himself 
upon  any  portion  of  the  body  or  is  introduced  into  the 
rectum,  isolated  up  to  the  point.  Schulz  communicates  the 
following  case  pertaining  to  this  category : 

Mr.  S.,  forty-three  years  of  age,  married,  a  man  occupied 
with  governmental  duties  and  scientific  pursuits,  of  a  slender, 
yet  healthy  constitution,  complained  of  nothing  else  but  a 
hoemorrhoidal  affection,  and  a  frequently-returning  sciatica. 
From  his  early  youth  given  to  serious  studies,  he  could  not 
devote  sufficient  time  to  satisfying  the  sexual  instinct ;  he 
did  not,  however,  neglect  altogether  its  peremptory  calls. 
About  two  years  ago,  after  having  indulged  more  than  usu- 
ally this  desire,  he  noticed  a  decrease  of  the  strength  of  the 
erections  to  such  an  extent  as  to  render  cohabitation  impos- 
sible.   Abstinence,  practised  for  more  than  a  year,  causing 

cavcrnosus  and  ischio-cavernosus  muscles  causes  insufficient  erections  and,  con- 
sequently, impotence,  or  where  the  latter  depends  upon  a  relaxation  of  the 
seminal  vesicles  and  of  the  ejaculatory  duct.  In  the  latter  case,  Ducherme^ 
after  introducing  one  excitator  up  to  the  vorumontanura  ami  applying  the  other 
to  the  pcrinaium,  allows  a  current  of  nicdium  strength  to  act  for  several  min- 
utes. I  have  also  obtained  splendid  results  with  the  electric  brush  in  those 
cases  of  impotence  arising  so  frequently  from  hypochondriasis. 

The  constant  current,  however,  is  indicated  in  those  cases  in  which  a  hy- 
peresthesia of  the  respective  portions  of  the  skin  is  combined  with  excessively 
frequent  pollutions,  or  where^  the  ejaculations  happen  prematurely.  In  such 
cases  a  constant  current  of  from  fifteen  to  twenty  of  Daniell's  elements  is  passetl 
through  the  spinal  column  from  its  middle  portion  to  the  os  sacrum  for  thre« 
to  four  minutes ;  then  the  positive  pole  is  placed  upon  the  perinieum,  and  the 
negative  pole  upon  the  glans,  or,  gradually  progressing,  upon  the  dorsum  in 
such  a  manner  that  the  whole  time  of  the  application  amounts  to  about  eight 
minutes.  I  shall  here  relate  the  case  of  a  young  Rabbi  who,  probably  in  con- 
sequence of  former  self-abuse,  suffered  from  pollutions  occurring  repeatedly 
every  night,  which  diminished  his  physical  and  moral  power  to  such  an  extent 
as  to  render  him  unfit  for  the  further  administration  of  his  office.  A  treatment 
of  five  to  six  weeks  sufficed  to  reduce  the  number  of  pollutions  to  one,  or,  at 
the  hiirhest,  two  per  week,  and  to  allow  him  to  reenter  upon  his  official  duties, 
saw  him  two  years  al\vr,  a  happy  husband,  and  father  of  one  child. 
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no  ehange,  the  patieal  applied  to  Dr.  Sohok  for  medical  aid, 
who  dlsooYered,  besideB  the  symptoma  of  anaesthesia,  con- 
siderable yarieosities  of  the  testes  and  anus.  After  using  the 
bmah  for  four  months,  the  patient  was  cored,  the  erections 
again  became  strong,  and  cohabitation  satisfactory,  the 
above-motioned  varicosities  disappearing  at  the  same  time. 


"We  must,  finally,  mention  a  ])ecnliar  form  of  anaesthesia 
whk-h  first  lias  been  tburuu^'lily  examined  by  2sutbna£rol  (/.  c.) 
under  the  name  of  "  va»o-niutur  neuro>e-."  Aceordint:  to 
hiB  opinion,  they  are  caii«ed  by  a  spa^m  of  the  arteries  and 
a  diminislied  supply  of  arterial  blood  in  consequence.  8ueh 
case^  are  cm-tKi  by  the  employment  uf  the  indneed  current 
in  the  >1iape  of  the  electric  brush,  as  well  as  l»y  the  stable 
constant  current.    Nothnagel  n  j'orts  tlie  following  case  : 

H.  S.,  a  servant-woman,  thirty-seven  years  of  age, 
had  suffered  for  ten  years  from  a  frequently-recurring  sen- 
sation of  umnbiiees  of  both  hands  and  forearms,  preventing 
her  from  working.  Six  months  ago,  pains  supervened  with- 
out any  known  cause,  which  increased  very  much  in  vio- 
lence during  the  last  five  weeks.  On  her  reception,  patient 
complains  of  a  feeling  of  stiffness  and  formication  in  both 
hands,  with  pain  in  her  hands  and  forearms.  The  formica- 
tion and  the  numbnesa  disappear  almost  entirely  after  hard 
work,  but  return  as  soon  as  the  hands  are  at  rest,  often 
increasing,  especially  in  the  night,  to  an  intolerable  degree. 
The  first  and  second  fingers  of  either  hand  are  most  affected, 
those  of  the  right  hand  more  than  those  of  the  left.  When 
this  affection  is  at  its  height,  these  fingers  are  white,  and 
not,  like  the  others,  red.  This  paleness  is  the  most 
oonspicuons  in  the  morning  soon  after  rising,  lasting  some- 
times for  an  hour,  sometimes  for  a  shorter  period.  Inspec- 
tion and  palpation  of  the  affected  parts  show  nothing  ab- 
normal  in  the  interval.  Sensibility  to  the  prick  of  a  nee- 
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die  and  electro-cutaneous  sensibility,  also  perception  of  tem- 
perature, are  somewhat  blunted,  in  both  hands  and  fore- 
arms, but  more  so  on  the  right  than  on  the  left  side.  Tem- 
perature on  the  right  35.5°,  on  the  left  36.3°.  The  constant 
current  was  so  used  that  the  positive  pole  of  a  battery, 
consisting  of  10  to  20  elements,  was  placed  upon  the  brachial 
plexus  of  either  side,  and  the  negative  pole  upon  the  neck, 
thus  allowing  the  current  to  pass  through  steadily  for  from 
three  to  eight  minutes.  After  sixteen  applications  the  pa- 
tient was  cured. 

On  page  188,  Nothnagel  communicates  a  case  differing 
from  the  one  just  mentioned,  in  the  seat  and  extent  of  the 
affection,  for  here  disturbances  of  coordination  were  present 
in  consequence  of  the  diminished  sensibility  of  the  hands 
and  feet,  as  is  characteristic  of  gray  degeneration  of  the 
posterior  roots.  All  motions  were  perfect,  as  soon  as  the 
eyes  compensated  the  want  of  the  sense  of  touch.  Electro- 
cutaneous  flagellation,  foot-baths  with  mustard,  scrubbing 
of  the  skin,  etc.,  produced  a  complete  cure. 


C,  Spasms. 

Komberg'  designates  enhanced  excitability  and  increased 
irritation  of  the  motor  nerves  as  the  common  character  of 
spasms — muscular  contractions  of  an  either  frequently- 
changing  or  a  continued  type — clonic  or  tonic  spasms  as  the 
expression  of  this  irritation.  Only  the  tonic  spasms  ap- 
pear to  be  continuous ;  actually,  they  are  composed  of  an 
infinitely  large  number  of  contractions  rapidly  following 
each  other.  Transient  contractions  are  convulsions ;  if  they 
occur  in  a  still  weaker  degree,  trembling  ensues ;  permanently 
remaining  contractions  are  denominated  contractions. 

All  central  or  perii>heral  irritations  of  motor  nerves, 
either  directly  or  by  reflex  action,  may  cause  spasms.  Theii 

>  On  Nervous  Diseftsea,  3d  edition,  vol.  ii,  page  335. 
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oocnmnoe  is  faeilHated  throngli  the  cireimiBtaiice  that  the 
irritation  may  be  transmitted  from  one  cerebral  half  to  the 
other,  that  it  is  conveyed  in  the  spinal  marrow,  not  only  in 
the  longitudinal,  but  also  in  tliu  transverse  direction  by 
ineaiis  uf  the  ganglionic  cells  of  the  gray  substance ;  Jinully, 
because  general  spasms  can  be  produced  from  every  point 
of  the  spinal  marrow,  as  is  pr(»ve(l  by  Weber's  experimerits 
with  the  rotalion-a])])aratus.  The  occurrence  ofspa^m.-,  is  also 
favored  by  an  abnurnial  irritability  of  the  nerves  and  spinal 
marrow,  existing,  congenital  or  acquired,  in  many  individu- 
al, and  depending  almost  always  upon  anemia.  The  spinal 
marrow  may  be  the  source,  <>r  it  may  transmit  spa-ni,  either 
a*  the  organ  conveying  irritations  of  sensible  origin  i  irrita- 
tions of  motor  origin  ahno.-t  always  terminate  in  paralysis), 
or  in  consequence  of  the  increas«e  of  its  independent  motor 
activity,  as  in  chorea,  or  finally  by  its  manifold  connections 
with  the  sympathetic  syatem. 

All  those  spaanu  are  decidedly  unsuitable  for  electric 
treatment  which  are  caused  by  a  deep  disturbance  of  natri- 
tion  of  the  brain  and  spinal  marrow,  or  their  bony  cov- 
erings (meningitis,  encephalitis,  myelitis,  tumors,  etc);  or 
by  plethora,  or  congestions  toward  the  central  organs ;  also 
those  reflex  spaams  caused  by  dislocations  or  other  diseases 
of  the  uterus  or  ovaries,  etc. ;  or  finally  the  contractions  re- 
sulting from  cerebral  hemiplegias  and  maintained  by  cere- 
bral imtation. 

The  employment  of  the  electric  current,  however,  is  indi- 
cated in  the  removal  of  those  spasms  developed  gradually  in 
ooneequence  of  a  continued  local  irritation  (spasmus  facialis 
after  photophobia,  vocal  spasm  after  pertussis),  or  in  those 
caused  by  ovei^ertion  of  single  muscles,  or  by  neuritis  (sev- 
eral fonna  of  writei's  paralysis),  also  in  those  forms  of  trem- 
bling whidi  accompany  poisoning  by  lead  or  mercuiy,  or 
which  appear  locally  as  symptoms  of  nervous  irritability, 
ContmctionB  which  affect  healthy  muscles  in  consequence  of 
a  paralysb  of  their  antagonists,  or  wliich  suddenly  appear 
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through  rheumatic  influences  or  throvgli  ovcr-cxertion,  or 
those  resulting  from  the  reflex  action  of  painful Ij-affocted 
articulations  ;  Anally  some  kinds  of  spasms  depending  upon 
an  affection  of  the  sympathetic  system  (spasmns  facialis  from 
imtlition  of  the  cerYicsl  ganglia  of  the  sympathetic),  etc.,  are 
benefited  bj  the  electric  treatment. — have  also  seen  good 
results  obtained  from  the  employment  of  electricity  in  a 
nmnber  of  cases  of  chorea  after  ihe  acnte  stage  bad  been 
passed. 

The  electric  cnmnt  exerts  here  a  sanatire  inflnenoe^ 
inasmuch  as  its  use  in  spasms,  depending  upon  asthenia, 
annmia,  or  nervous  irritability,  increases  the  Bupply  of  blood 
to  the  weakened  muscles,  thereby  improving  their  nutrition, 
and  thus  rendering  them  not  only  fit  for  their  normal  fnno- 
tions,  but  also  giving  them  a  greater  power  of  resistance 
against  external  influence.  For  these  purposes  both  the 
interrupted  and  constant  current  may  be  employed.  Those 
contractions,  resulting  from  a  paralyzed  condition  of  the 
antagonistic  muscles,  naturally  require  an  exciting  current, 
either  the  iiitcTinittent  or  the  constant  stiible  uuc,  to  be 
directed  toward  the  par:il\  ze<l  iiiUH*]e>,  while  those  muscles 
affected  uiul  contracted  by  rheuuiutism  will  be  mure  suitably 
relaxed  with  a  constant  and  stable  current  of  medium 
strength,  (U-  l>y  single  shocks. 

Equally  favorable  results  were  also  obtained  from  these 
eleetric  shucks  in  chorea,  by  applying  lanre  conductor^  t«)  the 
cervieal  and  lumbar  portions  of  the  -i  nial  colmnii,  probably 
on  acci.iint  of  their  directly  reducing  the  irritability  of  the 
spinal  marrow.  It  is  often  diffienlt,  in  reflex  spasm?,  which 
so  fretiucTitly  come  under  medical  treatment,  to  discover 
and  attack  the  real  >tarting-point  of  tlie  affection,  yet  the 
success  of  the  treatment  depends  e?itire]y  upon  it.  Sonie- 
times  it  is  possible  to  tind  regions  or  pi»iTits  tender  by  being 
touched  or  pressed  upon,  against  which  then,  by  way  of 
trial,  the  treatment  must  be  especially  directed,  by  applying 
to  them  the  positive  pole  of  the  batteiy,  while  the  negative 


Digitized  by  Google 


■P.ASIIS, 


851 


pole  IB  placed  upon  any  otber  remote  spot  The  ganglia  of 
the  great  gympathetic  appear,  in  some  eases,  to  be  espeeially 
sndi  tender  points,  the  inflnenoe  of  which  sjatem  npon  the 
▼olnntaiy  mnseles  can  hardly  be  donbted,  since  late  re- 
aearcfaes  have  sncoesafolly  proved  the  intermixture  of  Taso- 
motor  nenre-tnbnles  with  motor  and  sensitiye  nerYe-fibres  in 
«  conaiderable  number  of  motor  and  mixed  nervee.  Bemak^ 
eq»ecially,  having,  in  an  interesting  treatise  on  spasm  of 
the  facial  muscles," '  pointed  ont  the  cervical  ganglia  of  the 
eympathetic  system  as  the  frequent  starting-points  of  this 
affection,  succeeded  in  curing  it  through  the  galvanic  treat- 
ment. No  successful  result  can  be  obtained  from  the  em- 
ployment of  electricity  in  paralysis  agitans,  by  reason  of 
the  anatomical  changes  found  in  the  brain  and  spinal  mar- 
row after  death ;  yet,  if  the  case  be  recent,  and  trembling 
restricted  to  one  extremity,  the  use  of  the  spinal  marrow- 
root  current  in  such  manner  as  to  apply  the  copper-pole  to 
the  spinal  marrow,  and  drawing  the  zinc-pole  slowly  along 
the  corresponding  nervous  roots  on  its  side,  the  trembling 
may  be  diminished,  and  the  functional  power  of  the  extrem- 
ity increased. 

In  irritable  Individuals  it  is  especiaUy  necessary  to  begin 
the  treatment  with  very  weak  currents  and  to  continue  them 
for  a  short  period,  with  intermissions  of  from  one  to  two 
days,  otherwise  the  local  spasms  may  become  general,  or 
even  turn  into  the  most  frightful  convulsions.  On  the  whole, 
it  will  be  more  suitable,  in  such  cases,  to  precede  the  use  of 
electricity  by  the  employment  of  remedies  causing  a  strong 
derivation  upon  the  intestinal  canal,  or  having  a  directly 
sedative  influence  npon  the  nervous  system.  For  these  pur- 
poses, metallic  preparations,  arsenic,  and  narcotics,  may  be 
used,  the  latter  especially  in  the  shape  of  hypodermic  injec- 
tions of  morphine  and  atoopine. 

Cabs  65. — ^Thekla  von  K.,  a  strong,  healtliy  girl  of  thir^ 
teen  years,  vei7  much  developed  physically,  but  who  had 

>  Bcrttner  KUa.  WoehoMhrfft,  16S4.  Koc  Sl-28. 
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not  yet  monstrnated,  was,  about  two  years  nijo,  in  July,  ISIO, 
attacked  with  pertussis.  In  spite  uf  the  difterent  means 
employed,  the  paroxysms  increased  in  vioU'iice  and  fre- 
quency, until  tliey  occurred  every  ten  or  tifluen  niinutea, 
lasting;  from  two  to  three  minutes,  and  tinally  resulting  in 
hour.->ene-s,  and  attcrwanl  in  complete  a])hi>nia.  This  state 
lasted  till  January  24,  1850,  when  the  ])atient  a^ain,  for  the 
first  time,  uttered  a  sonnd.  Tn  the  next  four  weeks  the  ]>a- 
tient  improved  so  much  tliat,  at  the  end  of  February,  she 
was,  the  still-continuing  hoarseness  excepted,  perfectly  well. 

Toward  the  end  of  Septeinber,  1S50,  a  slight  pulmonary 
catarrh  eet  in,  whieii  graduall  y  increased,  and  was  ace*  (in  j)aiuetl 
by  convulsive  attacks  of  coui^diing,  followed  hy  hoarst-nesfl 
and  finally  by  aplionia.  Leeches  were  applied  to  the  throat, 
cups,  etc.,  to  the  neck,  ointments  of  veratrine,  iodine,  and 
narcotics,  ruhhrd  ieti>  the  hiryni^eal  region,  nitrate  «)f  silver, 
musk,  dis-.)lviii„'^  md  (piietinL;  remedies  were  administered 
without  producinictlie  slit^htest  ehanire  in  the  symptoms,  with 
the  exception  of  a  tran.-ient  improvement  followinir  the  use  of 
the  nni«k.  Even  the  appearance  of  the  menses  after  the  em- 
pli>ymcnt  of  jiills,  consi>iting  of  aloes,  «j:all)anum,  and  iron,  had 
no  inlluencc  whatever  upon  the  course  of  the  disease.  Then, 
in  the  month  of  May,  1851,  the  patient  came  to  Berlin  for 
the  purpose  of  consult in<j;  Dr.  Komherix,  She  was  affected 
with  a  com|ilete  ^pasrn  of  the  ^dottis,  recurring  every  quarter 
or  half  an  liour,  and  la-tin^:;  up  to  twenty  minutes.  Sin<<:le, 
convulsively-expelled  coughing-sonnds  were  interrupted  by  a 
dee}),  sonorous,  trumpet-like  nohe  accompanying  the  inspi- 
.  ration.  This  noise,  up])areiitly  rising  from  the  lesser 
bronchial  tubes  of  the  lurynx,  introdueed,  as  it  were,  the 
spasm,  and  predominated  al^o  during  the  attack,  yielding 
only  toward  the  end  to  the  more  or  less  connected  eonghing- 
sounds.  At  the  same  time  tlie  face  was  deeply  reddened, 
the  muscles  of  the  fice  and  neck  spasmodically  distorted,  the 
hands  and  feet  moved  convulsively,  ;iiid  tlio  ]»ul>e  became 
accelerated.   These  paroxysms  were  most  frequent  in  the 
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morning)  dimuudied  somewhat  In  intensit j  in  the  altemoon, 
and  ceased  entirely  at  night  The  aplionia,  however,  etil] 
continued  the  same  without  any  intermission,  so  that  the 

patient  could  not  produce  even  the  slightest  sound.  Other- 
wise all  the  functions  of  the  patient  were  normally  per- 
formed, and  lier  a])i>L'araiii  ft  wa3  nut  sucli  tis  to  indicate  dis- 
easie.  Romberg  first  caused  a  sulutioii  of  uitrate  of  silver  to 
be  pencilled  repeatedly  over  tlie  mucous  membrane  of  the 
larynx,  while  the  carhoiiate  of  copper  with  belladonna  was 
jriven  internally  in  increaj^ing  doses.  As,  in  spite  of  the 
continued  eaiploynient  of  these  nuans,  the  paroxysms  di- 
minished but  little  in  violence,  frequency,  and  duration,  he 
finally  or.lered  the  induced  electricity  to  be  applied  to  the 
sutlV'rini;  t»rgan. 

When  I  first  saw  the  patient,  July  I?-',  the  attacks 

ofcnrred  about  eyory  half  hour,  la>tin<;  fur  iifteen  minutes, 
and  accompanied  by  the  above-mentioned  p^Tnjjtom?.  This 
was  un'loubtcdiy  an  affect  ii>n  of  the  inferior  laryngeal  nerve. 
After  sixteen  applications  of  the  induced  current,  made  in 
sixteen  consecutive  days,  each  lasting  for  half  an  hour,  an  in- 
terval of  two  to  three  hours  ensued  bet\^ '  en  the  paroxysms, 
the  duration  of  which  was  now  shorteni  il  from  two  to  five 
minutes ;  both  the  trumpet-like  sound  and  the  spasmodie  ac- 
tion of  the  muscles  of  the  face  and  neck  also  became  weaker. 
From  the  4th  of  August  two  applications  were  made  daily, 
in  oouBequence  of  which,  the  number  of  paroxysms  decreased 
.  so  much  that,  on  the  10th,  they  recuired  but  twice,  each 
having  a  duration  of  about  four  minutes,  and  from  that  day 
till  the  16th  of  August,  when  the  patient  left  for  her  home^ 
she  remained  perfectly  free  from  spasms.  According  to 
letters  received  afterward,  she  continued  to  do  well;  the 
aphonia,  which  on  her  departure  had  improved  so  much  as 
to  enable  her  to  utter  a  few  feeble  sounds  with  a  hoarse  tone, 
did  not  disappear  until  after  a  year — ^without,  however,  the 
further  use  of  any  medicine. 

Case  66. — Ws»  T.,  an  apparently  healthy  and  robust 
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girl,  sixteen  yean  old,  with  a  regular  but  feeble  catamenia, 
put  beneli^  upon  the  advice  of  Dr.  Nagel,  under  my  care  on 
the  26ih  of  Januaiy,  1868.  The  disease  having  hiid  a  mild 
beginning,  had  now  existed  for  one  year  and  three  months. 
It  had,  however,  increased  so  much  during  the  last  months, 
that  it  occurred  every  few  minutes  while  she  was  awake, 
unless  her  attention  was  very  much  engaged ;  only  in  the 
afternoon  a  slight  interval  of  fifteen  minutes  ensued.  It 
was  accompanied  by  a  noisy,  inspiratory  murmur,  which 
could  be  heard  in  every  part  of  the  house,  and  was  followed 
by  a  short  expiration,  accompanied  by  a  peculiar  odor  of 
the  food.  I  need  not  mention  that,  besides  the  iron,  every 
narcotic  and  nervine  had  been  used.  There  was  in  this  case^ 
beyond  doubt,  an  affection  of  the  pneumogastric  nerve,  as 
singultus  appeared  as  little  during  the  electric  irritatM>n  of 
the  phrenic  nerve  as  in  diaphragmatic  pleurisy.  On  this 
account,  both  the  induced  and  the  stable  constant  cur- 
rents were  directed  against  the  vagus  on  either  side.  As  the 
former  seemed  to  have  more  effect,  I  used  the  induced  car* 
rent  exclusively  after  the  twentieth  application  (May  9th), 
yet  thirty-one  more  applications  were  necessary  in  order  to 
relieve  the  patient  entirely.  A  slight  relapse  occurring 
after  some  time,  was  quickly  removed  by  means  of  a  simple 
dietetic  regimen. 

Hiffelsheim  *  cured  the  following  case  of  pharyngeal  spasm 
by  means  of  the  continued  current : 

A  man,  twenty-dx  years  dd,  who  had  used  arsenic  for 
acne  rosacea,  was  attacked  with  a  difficulty  in  swallowing, 
and  he  finally,  in  consequence  of  a  spasm,  found  it  impossi- 
ble to  swallow  any  thii^  at  all.  As  soon  as  the  food  ar- 
rived at  the  pharynx,  it  was  rejected  through  the  mouth, 
while  liquids  returned  through  the  nose.  After  Hifielslieim 
had  first  applied  both  electrodes  of  a  laige  chain  of  Pulver* 
macher  on  either  side  of  the  neck  on  a  level  with  the  pneu- 
mogastric, he  applied,  on  the  second  day,  the  current  of 

*  D»  U  D5ipbagl«i  «to.  AmulM  de  r£lietxidt<.  Janvier,  18S1. 
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fourteen  small  eleraents  of  DiuiieU  for  fifteen  or  twenty 
minuteB.  After  tliree  applications  the  patient  conld  ?wallu\r 
finely-cut  meat ;  and  was  cured  after  the  fifth  ap]>lication. 
In  order  to  prevent  a  relapse,  he  was  subsequently  galvanized 
four  times  more. 

Popper'  reports  the  fuiluwing  case: 

All  a})parently  healthy  frirl  suffered  from  a  continual 
di-rention  of  the  stomach  tiiroiigh  ga=JC?,  tenderness  upon 
j>re>«;ure,  constricting  pain  in  the  stomach,  especially  after 
eating,  eructation,  and  vomiting.  Xo  remedy  gave  any  re- 
lief. Popper  placed  both  poles  of  an  induction-apparatus 
near  »»ach  other  upon  the  gastric  region  before  eating,  and 
allowed  the  current  to  pass  through  it  for  five  minutes. 
Alter  the  first  application,  the  vomiting  diminished,  and 
after  the  twelfth  application  the  patient  was  cored.  Still 
the  treatment  was  continued  for  some  time. 

In  Teiy  desperate  caaes  of  nervous  vomiting  of  pregnancy, 
Bricheteau  met  with  success  in  three  cases  by  the  following 
method :  He  placed  both  electrodes  of  a  weak  current,  at 
the  beginning,  in  the  middle,  and  toward  the  end  of  each 
mealf  for  several  minntes  npon  the  epigastrium. 

TJnfortonately,  the  employment  of  electricity  is  not 
anccesfifnl  in  many  cases  where  it  is  apparently  indicated : 
thos  I  treated,  without  any  success  whatever,  a  girl  twenty- 
five  years  of  age,  a  patient  of  Professor  Henoch,  who 
suffered  from  singnltuB ;  also  a  patient  of  Dr.  Steinrueck,  a 
girl  of  the  same  age,  suffering  from  a  spasmodic  cough  (the 
so-called  sheep's  cough),  where,  however,  there  were  no 
special  symptoms  warranting  the  assumption  of  its  being 
caused  by  reflex  action.  The  same  negative  result  was 
naturally  obtained  in  a  case  of  spasm  of  the  diaphragm  at- 
tacking an  apparently  very  healthy  girl  daily  from  five  to 
eight  times,  inasmuch  as  the  first  illness  of  the  patient  could 
be  deduced  from  a  fall  down-stairs  happening  a  year  and  a 
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half  ago,  followed  immediately  by  dynnenoiTluBB  (caused,  as 
the  examination  showed,  by  a  retrovenio  uteri),  and,  a  few 
months  afterward,  by  the  &Bt  diaphxagmatle  spasm  in  con 
seqnence  of  vioWt  mental  excitement*  In  this  case,  the 
galvanic  treatment,  undertaken  only  upon  the  urgent  desire 
of  the  parents,  had  natorally  no  success,  but  the  local  treat- 
ment  of  Ihe  diBpIaced  uterus  seemed  to  have  a  &vorable  influ- 
ence upon  both  dysmenorrhoBa  and  spasms. 


Oasb  67. — ^Paul  Staeger,  a^ed  eleven  years,  weak  and 
Bcrofulous,  was,  without  anv  known  caiip.e,  taken  about  four 
moiitlis  ago  with  a  trenil)linir  in  the  riixht  arm,  wliich, 
although  it  disappeared  allei  ^oule  time  by  observing  per- 
fect re^st,  yet  temporarily  returned  at'ter  any  mental  or 
physical  exertioTK  Sinetj  October,  1857,  the  mother  noticed 
a  remarkable  increase,  which  attained  its  heisrht  between 
the  19th  and  22d  of  October,  so  that  the  little  patient  was 
unable  to  keep  the  arm  ipiiet  for  one  moment,  the  hand 
flying  all  over  the  paper  at  every  attempt  to  write.  Upon 
the  advice  of  Dr.  Bartel,  the  patient  was  placed  under  my 
care.  After  having  faradized  the  muscles  of  the  arm  and 
hand  on  the  22d,  23d,  and  25th  of  October,  the  movements 
ceased  entirely,  and  the  boy  was  able  to  write  again.  The 
cure  was  permanent* 

Gasb  68.— Hermann  Beermazm,  a^cd  fourteen  years^ 
for  two  years  suffered  from  a  graduaUy-increasing  trem- 
bling of  the  right  arm.  lie  was  sent  to  me  on  the  30th  of 
September  by  Professor  Traube,  when  I  treated  him  with 
the  constant  current  by  allowing  a  stable  cnrtent  to  ascend 
from  the  radial  nerve  to  the  brachial  plexus,  afterward  irri- 
tating  the  ertensor  muscles  of  the  arm  and  hand  with  weak 
labile  currents.  The  patient  improved  in  a  marked  man- 
ner from  the  thud  application  (October  8d),  so  that  he  was 
able  to  keep  the  arm  extended  for  half  a  minnte  without 


Digitized  by  Google 


SPASMS. 


857 


tranblmg.  After  fhe  tenth  appUcatioii  (October  18th),  he 
oonld,  hj  exerting  himself,  write  for  a  quarter  of  an  hotur 
withoat  t^^mbliiij^.  I  finished  the  treatment  with  the  nine- 
teenth application,  as  the  trembling  had  ceased  for  eight 
dajs,  not  only  in  a  state  of  rest,  but  also  in  writing. 


E.  Flie>>/  havintr  inve<?t legated  the  sedutivc  action  of  the 
constant  Lcalvaiiic  current  on  the  impulse  of  the  heart  in 
twenty-four  cases,  of  which,  in  nineteen,  no  organic  lesion 
conld  be  proved,  -wiiile  live  had  a  structural  disease,  found  a 
diminution  of  the  symptoms  in  all,  while  he  obtained  a 
perfect  cure  of  a  large  number  of  those  belonging  to  the 
first  category  after  &om  five  to  ax  applications.  Fliess  used 
for  this  purpose  mild  currents,  causing  a  moderate,  rarely  a 
strong  burning,  by  applying  them  to  either  vagus  daily,  or 
every  other  day,  tor  from  one  to  two  minutes ;  the  descending 
current  proved  to  be  more  efficacious  than  the  ascending. 
The  patient  felt  relieved  and  relatively  better  a  short  time 
after  the  opening  of  the  circuit,  and  the  improvement  lasted 
for  a  longer  or  shorter  period  of  the  same  day,  after  the  first 
application.  After  several,  and  sometimes  after  many  ap- 
plications, this  feeling  of  comfort  became  permanent,  even 
in  cases  of  oiganie  disease  of  the  heart.  Later,  a  percepti- 
ble decrease  ensned  in  the  intensity  and  frequency  of  the 
impulse,  and  of  the  sounds  of  the  heart. 

The  same  physician  reports  the  following  case,  which,  in 
the  course  of  the  galvanic  treatment,  was  repeatedly  sub- 
jected to  a  careful  examination  by  Dr.  Ph.  Kunk,  lecturer 
on  medical  diagnosis. 

CSarl  Berg,  twenty-six  years  of  age,  a  sho^naker  by 
trade,  relates  that  having  had  two  years  ago  an  attack  of 

I  Ob^sorTations  on  the  Inflncnee  of  the  ronstant  (Jalvanic  Current  upon  the 
MorbidJy-iucreased  and  Augmented  impulse  of  the  Heart.  Berl.  KUu.  Wovben- 
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inflammatoiy  articular  rlieumatiBm,  he  soSem  siDce  that 
time  from  palpitation  of  the  heart  aad  Bhoitneas  of  breath 

increasing  in  Tiolmoe  after  every  mental  or  pliyslcal  exer- 
tion. He  is  prevented  from  Ijing  on  the  left  side  by  tlils 
palpitation  bec-oiniut;  so  violent  as  to  shake  the  whole  body. 
DiagnoaiB  of  Dr.  Munk :  Insufficiency  of  the  mitral  valve 
and  conBtriction  of  the  left  auriculo-ventricular  openmg, 
dilatation  without  considerable  hypertrophy  of  the  right 
ventricle  (for  the  second  sound  of  the  pulmonary  artery  ia 
but  little  increased).  Radial  pulse  80,  small,  regular.  After 
the  first  application  (December  11th),  the  patient  profoseed 
to  feel  more  quiet,  yet  this  was  not  permanent  even  after 
the  second  application  (December  15th);  the  difficulty  of 
breathing,  however,  was  lees.  After  the  seventh  applica- 
tion, the  dyspnoea  had  disappeared,  the  violent  palpitation 
ensued  only  after  great  exertions^  such  as  fast  walking, 
mounting  stairS)  etc  The  pulse  continued  unchanged  in  fine* 
quency.  After  a  few  more  applications,  the  patient  was  en- 
abled to  lie  on  his  left  side  without  any  difficulty.  On 
February  2d,  after  twenty-eight  applications,  Dr.  Munk  af- 
firmed that  there  existed  a  compensating  hypertrophy  of 
the  right  ventricle,  with  an  increase  of  the  second  pidmo- 
nary  sound,  which  probably  accounted  for  the  greater  ease 
(if  the  patient.  Neither  could  tlie  fremiMement  catoire  ho 
felt  any  longer.  The  further  treatment  improved  the  health 
and  appearance  of  the  patient  so  much  tliat,  on  March  4, 
1861,  he  wat^  dismissed,  after  the  forty-tiiird  application,  the 
impulse  of  the  brat  not  being  too  strong,  with  a  frequency 
of  80.  On  April  Tth  and  May  21st  of  the  same  year,  the 
patient  called  again,  inlbrming  me  that  his  health  waa 
tolerable. 


Oabb  69.— WilheLm  May,  twentj-one  years  fs/t  agie,  a 
fiisileer  of  the  eighth  regiment,  enjoyed  always  good  and 
robust  health,  until  he  was,  in  November,  1850,  received 
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into  the  special  hoepital  of  the  fourth  army  corpB  on  aoconnt 
of  a  rheumatio  Inflammatioii  of  both  eyee,  predominating, 
however,  in  the  right.  The  disease  continned  for  five 
months  with  frequent  exacerbations  and  remissions,  without 
producing  any  local  change  or  leaving  any  other  residue, 
except  an  extraordinary  photophobia,  causing  a  spasmodic 
closure  of  the  eyes  wh^ev^  exposed  to  a  sun-ray,  while  the 
patient  could  open  them  always  in  the  dark.  The  morbid 
initability  of  the  orbicularis  palpebrarum  affected  also,  dur- 
ing the  month  of  March,  several  other  muscles  in  the  vicini- 
ty, viz.,  the  corrugator  supercilii  uf  eitlior  side,  tlie  zygo- 
maticus  major  and  platvsmu  of  the  right  i^ide,  so  much,  that 
these  nmscles  were  affected  with  spuains  attur  each  attempt 
to  open  the  eyes.  Toward  the  end  of  the  uioutli  the  disease 
had  not  only  gradually  incretiscd,  but  also  attacked  the  more 
difttaiit  muscles  of  the  riarht  side,  viz.,  the  stennicleidiiiiias- 
toideus,  the  scaleni,  and  the  longus  eolll,  so  that  now  the 
head  with  its  twitehinir  muscles  was  cuntinuallv  rotated  in 
a  semicircle  tVuni  tiie  right  to  the  left,  wliich  motion  was 
only  interrupted  dnring  sleep.  The  pendnlum-like,  rotatory 
motions  of  the  head  [)rooeeded  evidently  from  the  .-pa.-niodic 
convulsions  of  the  orhicnlari?  palpebrarum  which  at  first 
only  happened  when  the  patient  tried  to  open  the  eyes,  but 
afterward  became  spontaneous.  In  addition  to  which,  in- 
voluntary motions  of  other  mn-eles  followed  in  conseqncnce 
of  the  nervou«  irritability  of  the  patient,  caused  by  the 
length  of  the  affection,  and  the  long-continued  antiphlogistic 
treatment.  On  the  3d  of  June,  I  began  for  the  first  time  to 
treat  this  patient  by  electricity.  I  faradized  every  single 
affected  muscle,  and  had  the  pleasure  to  remove  the  convul- 
sions of  the  facial  muscles  after  the  second,  and  the  spas- 
modic motions  of  the  cervical  muscles  after  the  fifth  appli- 
cation  of  one-quarter  of  an  hour^s  duration. 

The  80-ealled  wryneck  (torticollis),  depending  upon  a 
clonic  spasm  of  the  stemocleidomastoideus,  usually  with  the 
cooperation  of  the  rotatory  muscles  of  the  occipital  region, 
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is  mostly  of  a  crossed  origin.  It  is  developed  either  in  conse- 
quence of  an  asthenia  (paralysis,  atrophy)  of  the  antagonists, 
from  a  tendency  of  the  healthy  muscles  to  keep  the  head  in 
its  normal  position,  in  which  case  it  is  cured  by  the  induced 
current  being  tlirected  to  the  antagonists  (see  Case  70),  or  it 
is  caused,  according  to  Reraak,  by  a  myelitis  lateralis  of  the 
opposite  side,  within  the  region  of  the  lateral  columns  of  the 
cord,  from  which  the  roots  of  the  accessory  nerve  take  their 
origin,  and  then  it  is  treated  successfully  by  removing  the 
myelitis  through  the  constant  current  (see  Remak's  case). 

Case  70. — Mr.  von  R.,  a  high  official,  of  a  weakly  con- 
stitution, had  been  suffering  from  his  youth  from  a  ln7)er- 
testhesia  of  the  nerves,  which  caased  him  so  much  mental 
anxiety,  that  at  times  he  became  tired  of  life.  He  married 
in  1846,  being  then  tliirty-six  years  of  age.  In  the  next 
year  his  general  health  improved,  yet  the  slightest  devia- 
tion from  his  accustomed  way  of  liWng  caused  intolerable 
pain  in  the  head  and  back,  which  only  yielded  to  absolute 
rest.  At  this  time  also  a  hoemorrhoidal  affection  began  to 
show  itself.  In  1855,  the  patient  noticed  that  his  right 
hand  made,  while  he  was  writing,  involuntary  motions,  and 
in  1856  his  head  also  followed  these  movements.  In  the 
mean  time,  profuse  hcemorrhoidal  hoemorrhages  had  taken 
place,  increasing  his  weakness  day  by  day,  and  depressing 
him  mentally  and  physically.  The  use  of  the  Franzen  bath 
and  a  subsequent  cold-water  treatment  alleviated  these 
symptoms,  but  it  was  not  till  the  year  1859  that  his  strength 
increased  to  any  noticeable  extent ;  he  now  became  more 
self-confident,  and  all  his  functions  were  more  nonnally  per- 
formed. From  this  time,  however,  an  increasing  weakness 
of  the  right  side,  difficulty  of  writing,  and  a  numbness  of 
the  last  three  fingers  of  the  right  hand,  became  apparent. 
Finally,  he  noticed  a  considerable  inclination  of  the  head 
to  the  right  side,  so  that  he  was  unable  to  keep  it  in  its 
normal  position,  unless  he  powerfully  exerted  the  left  sterno- 
cleidomastoid muscle  while  at  rest,  or  by  pressing  the  cane 
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against  the  right  Bide  of  the  chin  while  walking.  When 
the  patient,  npon  the  advice  of  Dr.  Wolff^  applied  to  me 
on  May  6,  1860,  I  found  the  left  scaleni  muscles  lemark- 
ably  relaxed,  withered,  and  emaciated,  their  eleetro-mnscQ- 
lar  contractility  and  sensibility  being  very  much  reduced ; 
the  reaction  of  the  other  cervical  moseles  was  normal. 
After  the  eighth  faradization  of  the  left  scaleni,  the  pa- 
tient was  enabled  (May  18th)  to  hold  the  head  for  a  few 
moments  in  its  normal  position.  Sixteenth  application 
(June  7th),  patient  can  now  hold  the  head  straight  when 
walhing,  wiUiont  the  support  of  the  cane,  neither  does  the 
head  follow  the  motions  of  the  hand  when  he  writes  slowly 
On  July  SSd  I  finished  the  treatment  with  the  thirtj-fifth 
application,  in  order  to  allow  the  patient  to  use  the  maish 
baths  in  Franzensbad.  The  left  scalmii  muscles  had  it* 
creased  considerably  in  volume ;  when  thb  patient  sits  still 
his  Lead  is  nearly  straight,  his  walk  is  free  and  easy,  neither 
is  he  now  troubled  by  the  rotatory  movements  while  writ- 
ing. I  had  repeatedly  occasion  to  see  the  patient  after- 
ward ;  the  spasm  had  not  returned  in  1865,  when  he  died  of 
phthisis  pulmonum. 

Hemak  reports  the  following  case  in  the  Med.  Central- 
Zeituiig,  1862,  page  182  : 

Lindner  was,  in  November,  18G0,  taken  with  torticollis, 
after  having  been  exported  to  eoM,  ami  atler  liaving,  the  day 
])efore,  leaned  oue-<j[iiart('r  of  uu  hour  over  a  chair  with  his 
neck  twisted.  Beinsr  imaMe  to  work,  tlie  patient  was  re- 
ceived into  the  Charite.  Here  spasm  in  the  right  acco^-ury 
and,  corresponding  with  it,  in  the  right  sternoeleidoiuas- 
toid  muscle  liaviiii!;  lu-eii  diagno-tieatc*],  the  right  side  was, 
for  four  weck^,  treated  with  antispasmodics  and  eleetriri- 
ty,  without,  however,  accomplisliing  any  thing.  Kemak, 
to  whom  the  patient  now  applied,  found,  in  the  trirjonnm 
cervieale  of  the  opposite  (left'^  Bide,  knott}',  painful  >vvi'lh*ngo 
^ahout  tlie  nature  of  wliieli.  M'hether  belonginjj  to  tln'  Ivm- 
phatic  glands  or  to  the  nerves,  he  was  doubtful),  and  applied 
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to  these  epota  leeehes,  ungaent.  hjdr.,  etc.,  and  tlie  ooiistaat 
currant.  The  patient  improying,  but  not  yet  being  cored, 
went,  after  four  weeks,  to  the  clinic^  where  the  hot  iron,  un- 
fortunately without  my  result,  was  used  on  the  right  side. 

On  April  18, 1861,  Lindner  again  applied  to  Bemak, 
being  then  in  a  worse  condition  than  before.   He  was  now 
perfectly  unable  to  hold  his  head  still,  which  he  could  do  at 
least  for  a  few  minutes  before.   There  were,  besides,  insensi 
bility  of  the  left  side  of  the  pharynx,  and  a  limited  antes 
thetic  spot  in  the  fossa  cervicalis.  The  constant  current  was 
again  applied  to  the  left  side,  and  a  perfect  cure  obtained 
after  a  two  months'  treatment,  from  the  middle  of  April  to 
the  middle  of  May,  and  from  the  middle  of  June  to  the  mid 
die  of  July.  On  the  6th  of  December  there  remained  onl} 
a  small  hardened  place  in  the  right  sternocleidomastoid 
muscle  as  the  r^due  of  the  reflex  spasm  which  did  no* 
again  return. 


Remak  maintains  that,  although,  according  to  his  ezpe 
rience,  there  is  no  part  of  the  central  nervous  system  or  of 
the  sympathetic  nerye  from  which  a  lateral  or  double  chorea 
cannot  originate,  in  general,  the  most  severe  cases  have  a 
compound  origin.   Thus  he  ascertained,  in  a  case  of  chorea 
magna,  the  spasms  of  which  were  so  violent  that  the  patient, 
a  girl  ten  years  of  age,  could  only  be  kept  on  the  bed  bj 
exerting  great  force^  that  the  real  starting-point  of  the  con 
vulsions,  which  had  begun  in  the  left  half  of  the  body,  was 
situated  within  the  region  of  the  right  side  of  the  cervical 
portion  of  the  spinal  marrow,  and  of  the  cervical  portion  of 
the  sympathedo  nerve.   On  the  right  side  there  were  also 
symptoms  of  neuritis,  and  a  knot  the  size  of  an  almond  in 
the  tibial  nerve.  Bemak '  adds,  that  in  severe  cases  of  chorea 
at  least,  in  the  earlier  stages,  the  neuritis  disappears  1  y  it 
self  during  the  central  treatment  with  the  constant  current, 

1  Med.  Central-Zeitung,  18dS,  page  15b. 
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wkile^  on  tihe  contrary,  the  peripheral,  althongh  quieting 
temporarily,  acts  raflier  injiirionfily  than  otherwise. 

I  have  treated  a  serieB  of  attacks  of  ehorea  (cliorea  minor), 
affecting  three  girls  at  the  ages  of  from  seven  to  ten,  and  one 
of  sixteen  years,  with  shocks  of  a  battery  consisting  of  abont 
thirty  elements  (twenty-four  to  thirty  in  one  H]>]'lieation), 
and  obs^erved  after  each  application  an  improvement  followed 
by  recuvcry,  so  th;it  T  cannot  but  urge  a  further  examination 
of  this  method,  wiiicli  failed  ine  but  once  in  a  n.-ccnt  case 
whcTu  the  aymptouiB  increased  rai>idly.  The  number  of  ap- 
plications necessary  for  a  complete  recovery  varies  Let  ween 
five  iiud  twenty-four,  but  the  tirst  application  always  pro- 
duced an  evident  improvement. 

Case  71. — Miss  P.,  an  aiuumic  girl  of  sixteen  years  of 
age,  a  patient  of  Dr.  Friedheim,  suffered  for  about  six  weeks 
from  an  insecurity  of  the  niuvenients  of  both  halves  of  her 
body,  l»ut  more  so  of  the  right  side,  which,  hardly  perceived 
in  tlie  beginning,  increased  from  week  to  week.  The  pa- 
tient \vas  unable  to  sit  on  a  chair  without  moving  her  wIdIo 
hy»\y  or  her  arms  and  leg-!.  On  attempting  to  grasp  any 
thing,  she  drM|)ped  it,  having  no  cdntrol  over  her  liand.-s; 
?he  eo\ihl  neither  write  n<»r  play  on  the  piano;  while  walk- 
ing, lier  legs  performed  rotatory  movements;  while  her  arm 
and  .-hoiilder  were  raised  anteriorly,  posteriorly,  or  laterally. 

The  patient  was  plaeed  under  my  earo  on  Januarv  27, 
1^65.  After  the  fifth  aj>plieatiou  (Febi-uarj^  11th),  an  im- 
provement was  noticed  ;  after  the  fourteenth  npplication, 
her  hand  was  suflBciently  steady  to  write  a  few  line-  toler- 
al>l  v,  and  to  play  on  tlie  i>ian(j.  At  the  end  of  March  (after 
twenty-four  applications),  the  patient  had  fully  recovpred. 

Benedikt  thinks  he  has  met  with  no  ill  success  in  moro 
than  twenty  cases  of  chorea  minor,  through  galvanization 
of  the  spinal  column  in  such  a  manner  as  to  let  a  barely  per- 
ceptible current  ascend  for  from  one  to  one  and  a  half  min- 
utes; moreover,  he  found  the  worst  ea-c3  im]»rove  the  most, 
is  here,  after  a  few  appUoations,  the  chorea- like  move- 
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raents  were  reduced  to  a  minimum. — I  have  not  been  as 
successful  by  this  metliod ;  its  employment  failing  in  several 
cases  caused  me  to  rely  upon  the  above-mentioned  method. 
Benedikt  quotes,  among  others,  the  following  case  : 

Fanny  Wascher,  aged  eleven  years,  on  being  received  for 
treatment  (December  10,  1802),  had  suffered  for  six  weeks 
from  a  violent  chorea  minor  in  the  muscles  of  the  extremi- 
ties, trunk,  head,  and  face.  The  patient  was  moving  con- 
tinually, and  was  unable  to  make  any  fine  movements,  not 
even  the  buttoning  of  her  dress.  On  an  examination  with 
the  descending  spinal  marrow-nerve  and  nerve  muscle  cur- 
rents, the  sensible  and  motor  excitabilitv  were  found  to  be 
heightened  to  an  enormous  degree,  especially  at  the  open- 
ing of  the  current.  After  the  first  sitting,  in  which  four- 
teen elements  were  employed  in  tlie  described  manner,  such 
a  calm  immediatelv  ensued,  that  she  was  enabled  to  button 
her  dress  without  any  difficulty.  After  tlie  fourth  (Decem- 
ber 13th),  the  patient  could  knit,  in  which  state  she  re- 
mained till  the  22d  of  December.  On  December  27th, 
another  examination  was  made,  when  her  excitability  was 
found  to  be  verv  much  diminished.  On  December  30th, 
the  morbid  movements  became  so  rare  that  it  was  necessary 
to  observe  her  for  several  minutes  in  order  to  notice  any 
spasm  of  the  extremities;.  On  January  8th  she  was  gjilvan- 
ized  for  the  last  time,  and  was  discharged  from  the  hospital 
on  January  19th  cured. 


Writer's  paralysis,  for  the  alleviation  of  which,  probably, 
the  aid  of  electricity  is  most  frequently  sought,  offers,  on 
the  whole,  no  favorable  prognosis.  First,  because  those 
afflicted  with  this  disease  are  usually  able  only  for  a  short 
time  and  at  a  sacrifice  to  give  up  their  occupation,  wliich 
originates  and  maintains  the  affection  ;  second,  because  the 
affection  is  met  with  in  a  variety  of  forms,  the  anatomical 
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and  physiological  euqtlieation  of  whiob  is  exceedingly  dif- 
fionlt;  jet  neoeseaiy  for  a  rational  treatment.  We  mtut 
especially  <iwtfngniWh  between  three  Idnda.  In  the  first, 
the  disease  oonsSsts  of  a  reflex  spasm  depending  upon  an 
inritation  of  the  nerves  of  the  hand  and  wrist ;  the  second 
is  caused  by  a  paresis  of  the  extensor  mnscles ;  while  the 
third  proceeds  from  a  neuritis.  The  spasm  naturally  as- 
snmes  another  type  in  the  last  case,  according  to  the  seat  of 
the  disease,  whether  the  radial,  median,  idnar,  or  other  nerve 
is  bpasmodically  affected.  "With  regard  to  the  treatment,  I 
was  60  liap})y  as  to  cure  a  case  of  the  first  category,  with  a 
coexisting  aim^hthe.-ia  of  tlie  skin  of  both  thumbs  and  index- 
fingers,  with  tlie  iiithioed  current,  and  tlie  use  of  the  brush 
(see  Case  72)  ;  that  form  wliich  depends  upon  an  astlienia  of 
the  extensor  mnscles  is  best  removed  throuirh  their  faradiza- 
tion, while  the  neuritis  is  cured  by  the  u&e  of  the  constant 
current  (see  Case  74). 

C.vaE  72. — Mr.  Joachinii,  a  secretarv*,  aged  forty-one 
years,  was,  at  the  end  of  the  year  ISal,  probably  in  conse- 
quence of  over-exertion  in  writing,  affected  with  spasms  in 
the  thumb  and  index-finger  of  the  right  hand,  com] >el ling 
him  to  leave  off  writinfr  for  several  mouths,  but  permitting 
him  to  resume  his  uccnpation  after  that  perit>d.  Soon, 
however,  lie  perceived  other  morbid  bympttnns  in  his  ri>i:lit 
hand,  viz. :  pain  in  the  inner  side  of  the  ends  ui  the  tintrcr-, 
and  ill  the  joints  of  the  thumb  and  index-tinger,  which  fol- 
lowed even  nl  tempt  to  write.  ^. either  Tu}»litz,  which  the 
patient  visited  in  ISHi  and  1855,  nor  the  long-continued 
emplovment  of  the  constant  current,  had  any  |»ercc[)til»lo 
influen*  e  upon  it.  Yet  Joachinii  was  enabled,  although 
with  great  pa  1  n .  to  continue  his  occupation  as  secretary  till 
May,  1859,  when  the  u])per  joint  of  the  thumb  became  so 
mncli  affected  as  to  make  it  impossible  for  him  to  hold  the 
pen  in  the  usual  position,  comjtclling  liim  to  grasp  the  pen 
alternately  between  tlie  index  and  middle,  or  the  middle  and 
xing-fingeT)  or  to  fasten  it,  by  means  of  an  ingenious  device, 
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to  a  tMmble.  The  hypodennic  use  of  motplune  eanaed  vio- 
lent burning  and  oonstricting  pain  from  the  place  of  injec- 
tion, along  the  thumb,  which  finally  obliged  the  patient  to 
resort  to  his  left  hand  for  the  purpose  of  writing.  After  fonr 
weeks,  the  left-hand  writing  also  was  made  impossible  on  ao- 
connt  of  the  violent  pain  arising  in  the  joints  of  the  left 
thnmb  and  index-finger.  The  unhappy  patient  was  irow 
nnable  to  dress  without  help,  or  cut  his  food,  and  he  was 
finally  compelled  to  give  up  Ms  occupation  altogether.  After 
the  third  visit  to  Toplitz,  firom  June  till  August,  1860,  had 
hardly  improved  his  coupon,  the  despairing  patient  came, 
upon  the  advice  of  Dr.  Wolff,  to  my  office. 

The  examination  proved  that  it  was  impossible  for  the 
patient  to  extend  ftdly  the  thumb  and  index-fingers  (espe- 
cially of  the  left  side),  a  condition  which  was  undoubtedly 
caused  by  a  hypersesthesia  of  the  nerves  supplying  the  joints 
of  the  fing€r.-i,  whicli  made  the  patient  anxiously  avoid  even 
the  slightest  extension ;  anoej^thesia  of  the  skin  of  both  thumbs 
and  index-fingers  was  also  discovered.  In  accordance  with 
the  result  obtained  by  the  examination,  the  electric  bru>h 
was  ai»[)lied  to  the  ancesthetic  portions  of  the  skin.  After 
the  fir^t  application,  Joaehi nil  was  able  to^vTite  for  a  quarter 
of  an  liour  with  the  pen  held  in  the  normal  position.  After 
the  fourth  application  (October  15th),  he  wrote  an  account 
of  hi.s  afiection.  extending  to  five  pages.  Af\er  thirty-three 
applications  (  hrvvaid  ihe  end  of  December),  he  was  able  to 
extend  tuleral)ly  well  the  thumb  and  index-finger,  while  he 
could  also  hold  liirlitor  substances  with  his  left  hand.  Still, 
as  the  i>ain  fluctuated  tVefiucntly,  eansed  partially  by  his 
continued  use  of  the  pen,  partially  by  unknown  iiiflnences, 
it  was  necessary  to  use  tlie  brush  twenty  times  more,  till  the 
23d  of  March,  in  order  to  remove  entirely  the  neuraloria  with 
the  anresthe-ia.  The  extensor  inuscles  of  the  fingers  were 
also  faradized  during  the  last  ajiplieations. 

I  «aw  the  patient  ajirain  on  tlie  7th  of  May.  He  now 
able  to  attend  to  his  customary  duties  as  a  secretary ;  the 
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puHy  however,  caused  "by  the  moiphine  injectioiiB,  bad  not 
yet  folly  disappeared,  his  right  thumb  was,  to  use  bis  own 
expression,  painfully  enclosed  by  a  tight-fitting  net. 

Case  78. — "Mx,  Bichard  Fabridns,  twenty*seven  years  of 
age,  eontinnally  engaged  as  a  clerk  for  six  years,  always 
enjoyed  good  health  until  eight  or  nine  months  ago,  when, 
after  having  written  Ibr  a  long  period  unusually  much, 
frequently  eight  to  ten  hours,  he  experienced,  while  writing, 
a  stinging,  contracting  BCnsation  in  the  wrist-joint,  which 
thence  extended  into  the  fingers,  especially  into  the  thumb 
and  index-finger.  The  thumb  was  then  spasmodically  bent 
in  the  last  joint,  approaching  the  palmar  surface  of  the  hand, 
and  drawn  tightly  to  the  index-finger.  The  pain  in  the  wrist- 
joint  began  whenever  the  patient  tried  to  write ;  after  having 
written  for  a  quarter  of  an  hour,  spasm  of  the  fingmis  fbl- 
lowed,  obliging  him  to  stop  if  he  had  necessarily  to  continue 
writing ;  nevertheless,  the  pain  in  the  wrist  and  spasm  in 
the  fingers  not  only  increased,  but  the  pain  also  extended 
along  the  extensor  carpi  ulnaris  to  the  forearm,  making  any 
further  writing  impo!*sible.  After  the  evil  had,  for  seven 
monthis,  increased  in  iiitenssity,  the  patient  was  advised  by 
Dr.  Wegscheider  to  put  himself  under  my  treatiueut. 

This  affection  up]>urently  consisted  of  a  spasm  of  the 
flexor  longus  pollicis  and  the  adductor-pollicis,  the  former 
causing  the  tletion  of  the  last  joint  of  the  thumb,  the  hitter, 
besides  the  adduction,  assisted  by  the  muscles  situated  uu  the 
inner  aide  of  the  ball  of  the  thumb,  producing  also  the  oppo- 
sition of  the  thumb,  that  is,  its  moving  into  the  palniar  sur- 
face and  its  approaching  the  little  finger.  The  exauiinatiou 
made  with  regard  to  the  eloefrie  action,  showed  a  deficient 
contraction  of  the  abductor  pullicis  brev  is,  and  of  the  evten- 
sores  pollicis,  loncrn-;,  aiul  brevis,  the  extensor  muscles  «>f  the 
other  finfifers  actiuif  iiurniallv.  The  continued  fara<Hzat{on 
of  the-e  muscles,  mnde,  at  the  lt(';_Mnnin<r,  twico  a  wrek, 
allowed  the  patient,  wlio,  althniiMh  witli  interval-,  ('"Utinued 
to  write,  to  attend  to  his  clerical  duties  for  fourteen  hours 
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in  succession,  so  tliat,  after  this,  I  clectrilied  Inm  "hut  once 
a  week,  tenmnating  the  treatment  at  the  begiuniug  of  Au- 
gust. 

Case  74. — Privy-Secretary  11.,  a  patient  of  Dr.  Sinion- 
Bohn,  forty -eight  years  of  age,  a  strong  and  healthy  man, 
came  under  my  professional  care,  February  12,  1S65,  hav- 
ing suffered  for  a  year  from  writer's' paralysis,  which  showed 
the  following  symj'toiti-i :  tlie  thumb  and  index-finger  stiffly 
embraced  the  pen ;  the  wrist  was  drawn  gpasmodically  to  the 
foreann  and  rotated  outward,  so  that  he  was  unable  to  write 
a  few  words  without  interruption,  the  pen  falling  out  of  his 
hand  unless  he  stopped  writing.  If  compelled  to  continue, 
a  pain  ensued  in  the  arm  along  the  radial  nerve  going  up  to 
the  shoulder;  the  local  examination  proved  the  existence  of 
a  painful  swelling  at  least  half  an  inch  long,  in  the  radial 
nerye  immediately  over  the  elbow-joint.  The  constant  cup- 
rent  having  been  applied  sixty-five  times  to  Uus  place,  the 
evil  was  removed,  and  the  patient  declared,  a  year  after  the 
termination  of  the  treatment,  that  since  that  time  be  had  no 
difficolfy  in  panning  his  oocnpation. 


Kemak  '  has,  in  a  series  of  lectures,  delivered  before  the 
Medical  Society  of  Berlin,  on  spasm  of  the  facial  muscles,'' 
mentioned  several  cases  cured  by  him  by  means  of  the  con- 
stant current.  These  cases  were  either  such  as  proceeded 
from  a  periostitis  and  were  cured  by  the  local  treatment  of 
the  affected  part,  or  they  followed  a  neuritis  cervico-brachi- 
alis,  when  they  were  cured  by  removing  the  knotty  swell- 
inirs  situated  in  that  region,  or  they  were  finally  those  in 
which  the  cervical  ganglia  of  the  sympathetic  nerve  of  the 
same  or  of  the  opposite  side  acted  a  prominent  part,  through 
the  galvanization  of  which,  by  placing  the  positive  electrode 
upon  the  region  of  the  ganglion,  the  spasm  was  quieted. 

<  8m  Berilner  Kliniaohe  WodMUduift,  1864.  Noi.  Sl-tS. 
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Tlic  fonn\viii<r  ia  the  Bjuu^oid  of  a  case  belunging  to  tlie 
last-nicTitioiicd  category : ' 

The  patient,  a  baker  by  profession,  thirty  3*par>  old,  was, 
about  three  years  ago,  affected  with  a  spasm  of  tlic  riLdit  ur- 
bicidaris  palpebrarum.  Tlieiice  tlic  spasm  exti'iidt'd,  within 
a  year,  to  the  other  facial  and  especially  the  zygomatic  mus- 
cles. After  another  venr,  the  orhietilaris  of  the  left  side  was 
al.4o  attacked,  and,  Hiially,  after  a  few  monthia,  all  the  mus- 
cles of  the  left  side,  the  right  side,  however,  being  mainly 
affected.  The  spasms  varied  in  their  character;  the  ma- 
jority of  the  facial  muscles  of  the  right  side  were  subject  to 
an  almost  continuous  twitching ;  besides  this,  greater  attacks 
of  violent  tonic  spasms,  beginning  in  the  right  orbicular 
moficle,  affected  the  other  facial  muscles,  occurring  seven 
times  an  hour,  and  oftener.  He  could  produce  these  spasms 
at  will,  by  closing  the  right  eje,  as  is  usually  tlie  case  in 
such  mimic  facial  spasms.  This  act  was  inevitably  followed 
by  spasms,  usually  of  a  tonic  nature  at  first,  more  strongly 
marked  on  the  right  than  on  the  left  side,  lasting  for  minutes, 
and  longer.  The  spasms  then  assumed  a  eloTiic  character; 
brisk  twitchingB  of  all  the  facial  muscles  followed  each  other 
quickly  in  succession,  terminating  in  slight,  tren Ming  mo- 
tions, or  conyulsions  of  the  respective  muscles.  The  history 
f^f  the  case  gave  no  explanation  of  the  origin,  neither  could 
Prof,  von  Graefe  discover  any  points,  painful  under  pressure, 
which,  in  such  cases,  indicate  uenrotomy.  Then  Kemak  no- 
ticed such  a  painful  point  on  the  right  side  of  the  cervical 
portion  of  the  vertebral  column,  in  the  vicinity  and  on  the 
anterior  surface  of  the  fifth  cervical  transverse  process  (where 
the  ganglion  cervicale  medium  is  usually  found).  Pressure 
upon  this  point  did  not  stop  the  spasmodic  attacks,  but  the 
introduction  of  the  positive  electrode  of  an  intense  galvanic 
cmrent  suspended  than.  After  the  current  had  been  em* 
ployed  at  intervals  for  three  weeks,  the  spasms  were,  on  the 
1st  of  February,  leduced  to  such  an  extent  as  to  enable 

*     c,  page  207, 
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the  patient  to  reBQine  his  work,  and  to  continne  it  for  three 
montlm  without  interruption.  Haying  been  no  more  gal- 
vanized during  this  period,  he  had  bnt  very  few  slight  at- 
tacks of  tonic  tipasniB,  occurring  about  once  in  a  week  or  a 
month.  Xow,  a  tonic  contraction  of  all  the  muscles  of  the 
right  side  of  the  face  ensues  on\y  when  he  voluntarily  shuts 
his  eyes  firmly ;  otherwise  he  feels  so  well  that  he  has  no 
desire  to  undergo  another  course  uf  treatnieut  for  the  pur- 
pose of  removing  thi'st'  hist  re-ithies. 

Remak  mention^i,  cm  this  occiL-ioii,  cusCs,  iu  which  tsicial 
s|ia>iiia  have  been  followed  by  epileitic  convulsions,  and 
iu  which  he  also  obtained  fa\  ornble  results  through  the  gal- 
vanic treatnieut  of  the  cervical  portion  of  the  sympathetic 
nerve.  He  is  of  the  opinion  tiiat,  in  such  cjises,  indirect 
catalytic  actions  take  place — that  i^^,  such  action>  jtroeeed 
from  the  nerves  to  the  blood-vt>-el.-^  sui)})lied  by  them — by 
causing  a  dilatation  of  the  vessels  and  a  resorption  of  exuda- 
tion?, etc.,  by  means  of  exciting  a  current  of  liquids  in  the 
interior  of  the  tissue.  ITe  is,  hence,  inclined  to  ascribe  quite 
a  peculiar  importance  to  the  vertebral  branch  of  the  lir^t 
thoracic  ganglion,  as  this  branch  supplies  the  verteliral  arte- 
ry, and  thus  may  possibljr  exercise  a  catalytic  iuiiueuce  upon 
the  base  of  the  brain. 


In  consequence  of  rlieumatic  affections,  be  it  either  a 
simple  muscular  rheumatism  or  a  rheumatic  exudation  into 
the  muscular  substance  itself,  there  hapj^n  frequently  di.-^ 
tortious,  especiaUj  of  the  muscles  of  the  neck  and  shoulder. 
In  the  first  case,  the  pain  primarilj  causes  the  patient  to 
give  to  the  respective  parts  an  abnonnal  position,  which  after* 
ward  become?  customary,  and  finally  habitual,  in  consequence 
of  the  disturbances  of  nutrition  developed  in  the  inactive 
muscles.  These  disturbances  of  nutrition,  being  ]>erfeGtlj 
analogous  to  those  cases  in  which  mufldeB  are,  for  a  long  pe> 
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riod,  kept  In  a  6tote  of  inactivity,  in  eoneeqaence  of  a  firm, 
loog-oontinoed  bandage,  or  in  conseqneiice  of  a  former  apo- 
plectic attack,  are  firequentJIj  removed,  in  a  suiprinngly  short 
time,  hy  the  employment  of  the  constant  cnirent,  ae  well  as 
by  entaneoDs  and  mnscnlar  iaradiaation.  Those  bheukatio 
nisTosnoNs,  too,  depending  upon  an  exudation  into  the  mns- 
cnlar tissne  itself,  may  also  be  cnied  by  directing  an  nninter- 
mpted  current  upon  the  lengthened  muscles  simultaneously 
with  the  cutaneous  faradization  of  the  portion  of  skin  over 
the  distortion,  thereby  increasing  their  contractile  power  suf- 
ficiently for  the  extension  of  the  shortened  muscles.  Passing 
a  stable  current  through  the  diseased  muscle  may  also  accom- 
plish  a  cure. 

Erdmann  reports '  the  following  case  belonging  to  this 

category' : 

Kr.  W.,  a  straw-hat  manu&cturer,  had  contracted  a  rheu- 
matism, compelling  him  to  turn  the  head  strongly  to  the  right 
side,  anteriorly  and  downward.  In  the  beginning  he  was 
still  able  to  place  the  head  in  the  right  })osition,  although 
only  with  pain,  and  only  when  aided  by  the  hand;  later  he 
.  failed  in  this,  and  he  tiius  remained,  in  spite  of  the  use  of 
vapor-baths,  cataplasms,  embrocations,  and  depictions.  Four 
months  after  the  beginning  of  tlie  affection,  the  patient  ap- 
plied to  Dr.  Erdmann,  who  found  a  perfect  torticollis  rlieu- 
matica.  The  chin  almost  touched  the  riglit  clavicle,  while 
the  left  sternocleidomastoideus  could  be  felt  very  taut  under 
tlie  skin.  The  patient  was  able,  with  tlie  aid  of  tlie  hand, 
to  move  the  head  somewhat  backward,  but  not  to  the  left 
side.  Passive  motions  <  aiiscd  him  an  extraordin.irv  pain. 
The  electro-muscular  contractility  and  sensibility  of  the  bter- 
nocleidomastoideus  were  Fnmowli  it  diminished.  After  the 
firit  em]d()yment  of  electro-ciitancous  irritation  of  the  neck, 
tlio  motion  <>f  the  ht'a(l  became  immediately  mnw  free,  and 
remained  tliuis  for  several  ]it»nr>.  On  ihr  t''ll.>\vino;  day  Erd- 
mann faradized,  at  the  same  time,  the  spleuius  capitis  of  the 
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left  side  and  tbe  upper  tlnrd  of  the  stemocleidomafitoideug, 
when  the  head  became  straight,  and  ev(  !i  iTiclined  to  the  left. 
The  motions  now  remained  easier,  and,  alter  the  tenth  ap- 
plication, the  patient  was  perfectly  cured. 

M.  Kofienthal  cured^  with  the  constant  current,  the  fol* 
lowing  case :  * 

Therese  Kummer,  having  been  sent  to  the  dty  on  an 
errand,  retnmed,  alter  a  few  hours,  drenched  from  a  Bnddw 
violent  rain,  and  with  a  distortion  of  tlie  right  trapezius,  her 
head  inclining  to  the  right  and  liehind,  her  cliiu  tamed  to  the 
left.  The  clavicular  portion  felt  har<l  n  I  became  painful 
whenever  the  patient  tried  to  raise  the  head.  The  passing 
of  a  constant  cnrrent  through  the  affected  muscle  caused 
tmmediatel}  a  freer  motion  of  the  head.  The  next  morning 
a  second  galvanization  was  made,  whieh  removed  the  abnor- 
mal position  of  the  head  entirely,  and  allowed  the  patient 
to  reaome  her  nsnal  work. 

In  tlie  tieatment  of  paralysis,  the  electric  current  has, 
fi*om  the  oldest  times,  been  extensively  and  >ueee<sfnlly 
employed  :  indeed,  it  is,  ou  account  of  its  inlying  (juaUties, 
to  be  used  in  ]>reference  to  nil  other  means. 

1.  EUetricity  is  a  stimulus.  Accordingly,  it  cau^c^,  like 
all  other  organic  or  iimrpmic,  chemical  or  me(*hanical  irrita- 
tions, when  a] (plied  to  motor  nerves,  a  contraction  of  thoee 
museks  >iipj»lied  by  the  irritated  nerves.  Tin's  happens  ag 
loHir  as  the  nerve  is  still  irritalde.  without  rcir:ird  to  its  beiiiij 
connected  with  or  separate  iVom  the  brain  and  spinal  nuu  njw. 
Applied  directly  to  a  niu-cle,  electricity  suspends  contrac- 
tions :  if  directed  to  sensitive  nerves,  or  their  extensions,  sen- 
sation is  ]>ri«dnccd  as  lung  as  the  communication  with  the 
brain  and  s]iinal  nmrrow  i«  intact.  It  is,  tinally,  the  only 
known  agent  which  excites  all  the  nerves  of  special  sensci 
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while  through  any  other  means  only  one  can  be  excited. 
Tliu^  tlie  vibrating  air  affects  the  auditory,  volatile  substances 
the  olfactory  nerve,  soluble  substances,  the  sense  of  taste,  etc. 
The  constant  and  the  intermittent  current,  however,  differ  in 
several  points  from  each  other  with  regard  to  their  ar  tion 
on  the  nerves  and  muscles,  for  sometimes,  in  deeper  dis- 
turbances of  nutrition,  the  galvanic  irritability  is  pres.erved, 
while  the  faradic  is  extinguished,  and  only  through  the  ir^ 
ritation  of  the  cutaneons  nerves,  by  means  of  the  secondary 
interrupted  current,  may  single  convuUious  be  produced  as 
a  consequence  of  reflex  action.  This  difference  probably  de- 
pends upon  the  fact  that,  of  the  agents  causing,  according  to 
Von  Bezold  and  Fick,  the  irritation,  namely,  tlie  fluctuation 
of  intensity  of  the  current  and  the  duration  of  the  uninterw 
rnpted  current,  the  latter,  under  certain  circumstanoes^  be- 
comes of  greater  importance  than  the  former. 

2.  The  dectriemrreniincrea^ 
irritated  jpaH  itf  the  body,  Tf  an  nnintemipted  current  is 
passed  through  the  thigh  of  a  frog,  so  as  to  cause  tetanus, 
without  irritating  tiie  other  limb,  the  blood-vessels  of  the 
akin  in  the  galvanized  part  are  not  only  strongly  dilated  and 
filled  with  blood,  but  the  muscles  are  also  engorged,  so  as  to 
cause  the  bright*red  blood  to  pour  out  of  every  cut,  while 
the  flesh  of  the  non-electrified  thigh  presents  the  usual  pale, 
bloodless  appearance. 

8.  The  dectric  eurrent  cmgmente  the  tempera$wre  and 
inereaeee  the  volume  qf  the  irritated  part.  With  regard  to 
this,  we  have  mentioned  the  observations  of  Matteucd  and 
Ziemssen  on  the  increase  of  temperature  and  augmentation 
of  volume. 

4.  J%e  deetric  ourrevU  enhances  the  eowtraetUe  energy  of 
the  vasoylar  waUe,  We  refer  to  the  experiments  of  Weber 
made  on  the  mesenteric  arteries  of  the  frog,  already  quoted. 
J.  8.  Sehultze*  has  proved  that  the  narrowing  of  the  lumen 

'  D«  ftrtexiarum  noUonei  Mruutura,  coojititutione  ohemioo  et  viU.  18M« 
Page  52. 
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caused  by  the  induced  current  take«j  place  also  in  the  larger 
arteries. 

5.  77ie  electric  current  counteracts  tJie  secondary  changes 
occurring  in  inactive  nerves  and  muscles.  John  Reid '  made 
a  section  of  the  nerves  of  the  lower  extremities  of  some  frogs 
through  the  spinal  canal,  so  as  to  destroy  entirely  their  ner- 
vous connection  witli  the  spinal  marrow.  He  then  galvan- 
ized daily  the  muscles  of  one  of  the  paralyzed  legs,  wldle 
those  of  the  other  leg  were  not  touched.  After  the  lapse  of 
two  mouths,  the  former  had  lost  neither  in  firmness  nor  cir- 
cumference, contracting,  upon  the  galvanic  stimulus,  in  a 
corresponding  degree,  while  in  the  latter  the  volume  was  di- 
minished about  one-half,  and  they  were  relaxed  and  withered. 

6.  The  electric  current  is  capable  of  restoring  to  nerves 
and  mu^des  their  lost  fimctional  power.  Nerves  and  mus- 
cles j)ossess,  like  every  other  tissue,  an  activity  corresponding 
to  their  degree  of  development.  The  electric  current  being 
capable  of  improving  the  nutrition  of  the  nmscular  sub:?tance 
through  contraction  of  the  muscles — which,  on  their  part, 
causes  a  fuller  su]»ply  of  arterial  blood  to  their  tissue,  and 
with  it  an  increase  of  the  eudosmotic  power  of  the  fibres — 
the  endosmotic  quality  of  the  muscular  fibres  being  also  in  a 
certain  proportion  to  their  power  of  action,  the  electric  cur- 
rent is  capable  of  increasing  the  diminished  and  of  restoring 
the  lost  functional  power.  AVliether  the  electric  stimulus 
may  cause  a  regeneration  of  muscular  fibres  in  nmscles  atro- 
})hied  to  the  highest  degree,  or  whether,  probably  in  such 
case,  as  asserted  by  Zenker,"  a  new  formation  of  muscular 
fibres  takes  place,  is  exceedingly  doubtful.  Still,  if  the  latter 
be  the  case,  the  electric  current  will  be  useful,  by  restoring 
the  disturbed  relations  of  nutrition  in  the  new  formation  of 
muscular  elements. 

'  On  the  Relation  between  Muscular  Contractilitv  and  the  Nerroos  Pjstom. 
Edinburgh,  1841.    I'ages  y-11. 

*  Ueber  Yeranderung  der  WiUkurlichen  Huskeln  in  Typhus  Abdominal im. 


1864. 
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7.  The  elects  current  '  •«•  eapahle  of  developing  a  sup- 
jylementary  fkmction  in  mnscjilar  fibres  not  yet  para^ 
lyzed.  L.  TIepj) '  1ms  proved  that,  \\\  hypcrti*o})liiL\-^  of 
mn?cle^,  the  increiise  in  tliickness  of  the  primitive  miLsea- 
lar  tibres  is  ah:)ne  suffieient  to  explain  tlie  am^inentation  of 
bulk  ;  that,  likewise,  the  ditfereiices  in  tlie  gize  of  the  same 
muscle,  caused  by  age  and  exercise,  depend  Bolely  upon  the 
different  thickness  of  the  primitive  muscular  fibre?.  Thus 
the  electric  irritation  caus^  also  an  increase  of  thickness  and, 
at  the  Bame  time,  an  increased  oapablUtj  of  function  in  the 
normal  mnscnlar  fibres. 

8.  We  are  enabled^  through  the  eledrie  cwrrmty  09  thovm 
hy  Erh*  to  act  directly  on  the  Iram  and  spinel  manrno, 
Koreover,  the  galyanization  of  the  sympathetic  nerve  and 
its  ganglia  appe•lr^  to  us  to  have  pointed  out  a  method  by 
which  to  core,  indirectly,  cases  of  paralysis  originating  in 
the  brain  and  spinal  marrow.  We  hare  noticed  a  similar 
treatment  for  the  removal  of  spasm. 

9.  £k)m  if  the  dh-ect  electrolysis  has  hut  Idttle  inflnenee 
upon  the  proeeee  of  resorption  which  we  expect  for  the  re- 
mowd  of  eertam  parafytie  proceaeea,  still  the  enpabHity  of 
ihe  current^  to  ^eet  a  tra/Mmimon  of  liquids  from  me  dee- 
trode  to  ihe  other^  eeevna  ihe  more  to  he  qf  greater  importamoe 
in  ihsee  prooedwree. 

If  we  now  turn  to  the  several  forms  of  paralysis,  those  of 
cerebral  origin  will,  nndonbtedly,  in  accordance  with  the 
pathogenesis,  hold  out  the  least  prospect  of  being  cured  by 
the  electric  current ;  yet,  its  employment  is  here  also  useful 
by  removing  or  diminishing  those  frequently  only  secondary 
symptoms,  sucb  as  the  feeling  of  cold,  the  ansesthesia  and  , 
atrophy,  the  contractions  of  the  flexor  muscles,  etc.,  thereby 
reducing,  as  it  were,  their  actual  amount  and  extent.  In 

'  Beitrmg  zur  Lehre  von  der  Hrpertrophie  der  Muskein  in  Ilenle  and  rfoiif- 
ftr*!  Z«itacfaiift  f  fir  ntiooelle  Medicin.  Neae  Folge.  BmkI  It.,  Heft  ii,  page 

*  Dentschet  Arebiv  fBr  UlniKlie  Medicin.  Bd.  iiL,  page  240,  rt  »fq. 
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apoplectic  paralysis  especially,  lU  nse  becomes  more  promi- 
nent, as  it  acts  often  in  a  twofold  iniwiner :  First,  the  cere- 
bral ])ortion  around  the  apoplectic  focus,  rendered  incapable 
of  pLi  liji  iniiii^'  its  usual  functions  on  account  of  the  hypene- 
liiiu,  bcrous  iiitiltration,  etc.,  is  again  made  active  through 
the  direct  pa^^age  of  the  current,  thus  prevent! liic  ana- 
tomical changes  proceeding  gradually  from  the  extrava- 
sation through  the  cervical  spinal  marrow  to  the  nen'es 
and  liiusdes ;  and  second,  tliese  secondary  symptoms  them- 
selves are  afterward,  altli.»ii!^h  but  imperfectly,  removed. 
The  following  are  the  methods  uBiially  eniployc  l  iu  these 
cases  :  1.  T%e  treatmmt  through  the  head^  in  which  Remnk 
galvanizes  the  sympathetic  n^rve,  or  places  oue  pule  on  the 
cervical  portion  of  the  vertebral  column,  while  the  other 
pole  is  a[>plicd  to  the  frontal  half  opposite  the  seat  of  the 
disease.  2.  T7te  (/(i/fmnisaiiim  qf  the  j^ralyzed  mmcles, 
8.  Their  farad 'iZdt'am. 

Coneerniiii^  tlie  first  method,  "Remak,  helieviiii:  that 
every  cerebral  hemi|»legia  is  to  be  considered  a  trauiuatic 
inflammation  of  the  brain-substance  caused  by  the  extrava- 
sation, advises  itB  employment  immefliately  after  the 
of  local  (le]>letions  (from  temporal  and  occij)ital  regions), 
resorbing  ointments,  and  blisters.  Through  these  means  he 
professes  to  have  obtained  a  complete  roiovery  even  in 
hypersthenic  hemij>lcgias  which,  according  to  liis  experience, 
would,  at  a  later  period,  have  become  incurable.  Yet  this 
method  has  not  yet  been  adopted  by  any  one,  so  far  as  I 
know.  At  a  later  period,  however,  when  the  treatment 
is  conducted  more  with  regard  to  the  removal  of  secondary 
,  BjmptomB,  I  have  met  with  favorable  results  by  galvanizing 
the  sympathetic  nerve  mth  or  without  the  appearance  of 
diplegic  contractions.  I  was  not  so  fortunate  as  Bemak  and 
!Benedikt  to  obtain  a  temporarj  or  permanent  solntion  of  the 
contractions. 

The  peripheral  treatment  consists  in  the  employment  of 
the  galvanic  spinal  marrow-nerve  and  spinal  marrow-muscle 
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currents,  or  in  faradization,  whicli  latter  course  enables  the 
practitioner  to  leniuve  slight  contractions  of  the  extensor 
muscles  well  as  to  restore  the  functional  power  to  the 
affected  |  )nrt>.  The  removal  of  the  contractions  is  als<:>  facil- 
itated by  faradizing  the  respective  flexors  with  but  rarely 
mteirupted  currents.  It  is  natnrallv  understood  that  but 
■weak  currents  (eight  to  twelve  elements)  are  to  be  employed 
for  only  a  few  minutes,  if  it  is  desired  to  b^ia  the  galvani- 
zation of  the  brain  early.  The  same  care  must  also  be 
taken  jit  a  later  period  in  this  method  as  well  as  in  j>e- 
riphend  galvanization  and  faradization,  as  long  as  tonic 
contrnctionB  indicate  an  irritated  state  of  the  brain.  It  is 
in  Bach  cases  usually  be-t  to  institute  a  few  applications  by 
way  of  trial,  and  to  desist  from  any  forther  electric  treat- 
ment, unless  a  visible  progress  is  caused  by  it,  for  then 
nothing  can  be  expected  by  persevering;  while  on  the  other 
hand  even  a  perceptible  progress  does  not  warrant  in  any 
way  any  exalted  hopes  for  the  final  result  An  isolated 
paralysis  of  single  muscles  of  the  eye,  often  appearing  as 
first  and  only  symptoms  of  a  limited  apoplectic  focus,  allows 
mostly  a  favorable  prognosis  with  regard  to  its  removal 
through  the  local  employment  of  the  constant  and  inter- 
rupted current,  but  it  is  frequently  the  precursor  of  new  and 
more  dangerous  apoplectic  attacks. 

Case  75. — ^Max  Bunzel,  eight  years  of  age,  was,  in  1865, 
taken  sick  with  an  encephalitis  accompanied  by  unoons^cious- 
ness  and  violent  spasms,  and  followed  by  a  total  paralysis  of 
the  left  side  of  the  body.  In  May,  1866,  the  little  patient 
b^gan  again  to  walk,  and  the  nutrition  of  the  left  leg  also 
improved.  When  I  saw  the  boy  (January  23,  I  SC 7),  for  the 
first  time,  the  arm  was  still  perfectly  useless,  cold,  and 
drawn  to  the  thorax ;  elbow  and  hand  were  flexed,  and  could 
not  he  straightened  nor  removed  farther  than  an  inch  from 
the  trunk.  A  passive  extension  of  the  arm  and  hand,  as  well 
as  a  psssive  raising  of  the  arm,  was  easily  made.  The  deltoid 
muscle,  and  the  extensors  supplied  by  the  radial  nerve,  were 
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partially  paralyzed,  the  ulnar  nerve  was  entirely  so.  Tlie 
electro-muscular  contractility  was  intact  in  all ;  even  in  those 
partially  very  atrophied  muscles  (for  instance,  the  interossei 
muscles) ;  the  sensibility  was  not  disturbed.  The  faradiza- 
tion of  the  paralyzed  muscles  caused,  after  thirteen  a]»pliea- 
tions  (February  27th),  such  an  improvement,  that  the  pa- 
tient was  enabled  to  raij^e  the  arm  on  a  level  with  his 
shoulder,  to  stretch  the  hand,  and  to  abduct  the  fingers 
somewhat.  After  twenty-seven  applications  (end  of  April), 
the  deltoid  as  well  as  the  triceps  muscle  acted  normally,  the 
lingers  could  be  adducted  and  abducted,  several  of  the  fingers 
could  also  be  extended,  so  that,  at  the  end  of  June,  the  treat- 
ment terminated  to  our  great  satisfaction,  after  forty-two 
applications,  and  after  the  muscular  tissue  of  the  forearm 
and  hand  had  become  more  developed. 

Case  76. — Mr.  A.  F.,  secretary,  went  to  Dr.  Graefe's 
clinic  on  account  of  double  vision,  which  he  first  noticed 
several  weeks  ago  while  leaving  his  office  for  his  home,  and 
which  had  affected  him  ever  since.  The  objective  symptoms 
seemed  to  show  nothing  abnormal  in  his  eyes ;  the  examina- 
tion of  diplopia  furnished  at  that  time  no  exact  localization, 
neither  was  it  evident  that  a  paretic  affection  had  occurred 
simultaneously  to  several  nervous  trunks,  especially  of  the 
left  eye.  The  suspicion  of  the  cause  of  the  disease  being 
central  was  confirmed  by  this  circumstance  as  well  as  by 
its  sudden  origin,  and  a  feeling  of  dulness  in  the  head,  of 
which,  among  other  symptoms,  the  patient  complained  con- 
tinually. He  was  treated  for  four  and  a  half  months 
with  iodide  of  pot.,  Stahl's  pills,  the  repeated  application 
of  the  ferrum  candens  along  the  spine,  etc.,  and,  at  the 
end  of  May,  placed  under  my  care  for  the  purpose  of  an 
electric  treatment.  The  symptoms  of  the  patient  were,  ac- 
cording to  Dr.  V.  Graefe,  the  following  :  the  position  of  the 
axis  of  vision  of  the  left  eve  showed  under  no  circumstances 
any  noticeable  degree  in  the  deviation  of  the  angle  from  the 
normal  position,  so  that,  fi-om  the  external  appearance  of  the 
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patient,  do  conclusions  could  have  been  made  concerning  his 
aflfiwjtion,  if  it  had  not  been  manifested  by  the  characteristic 
(corresponding  to  an  existing  paregig  of  the  obliquus  superior 
muscle)  position  of  the  head  (turning  of  the  head  round  its 
transrerse  axis  anteriorly,  and,  at  the  same  time,  round  its 
▼ertical  axis  to  the  In  althy,  in  this  case,  the  right  iside).  It 
was  only  during  the  diagonal  moyement  inward  and  down- 
ward— ^the  direction  in  which  the  wanting  function  of  the 
8tq)erior  oblique  manifests  itself  most  remarkably,  on  ac- 
count of  its  moving  the  eyeball  the  strongest  upward — that 
it  became  endent  that  the  left  eye  was  not  moved  j^erfectly 
inward  and  upward  (corresponding  to  the  fonctiuu  of  the 
trochlearis  to  the  outward  and  downward),  so  tliat  under 
said  circumstances  a  convergent  squint  with  a  deviation  in 
height  ensued.  The  diagnosis  could  be  completed  from  the 
s^ptoms  of  diplopia,  at\er  analyzing  which,  it  appeared 
tiiat  the  patient  suffered,  in  addition  to  the  above-mentioned 
paralysis  of  the  obliquus  superior  muscle,  from  a  sli^t  pa- 
retic affection  of  the  rectus  intemus.  The  paresis  had  al- 
ready changed  in  such  a  manner  as  to  produce  a  slight  con- 
traction of  the  obliquus  inferior,  that  is,  the  affection  had 
already  begun  to  pass  into  the  concomitant  squinting  of  the 
oblique  muscles.  This  double  vision  annoyed  the  patient 
very  much,  and  he  found  it  especially  difficult,  while  ex- 
amined, to  ascertain  the  dimensions  of  height.  In  order  to 
obviate  this,  he  was  ordered  prismatic  glae<»es  (ISO)  with  the 
basis  downward.  He  recognized,  with  great  joy,  the  favor^ 
able  results  derived  therefrom,  but  was  still  unable  to  read 
or  write  by  using  both  eyes  at  the  same  time. 

After  having,  for  four  weeks,  electrified  the  patient  by 
placing  one  conductor  upon  the  frontal  bone,  while  the 
other  was  applied  to  those  points  of  the  dosed  eyes  from 
which  the  superior  oblique  and  internal  rectus  muscles  could 
be  eadest  reached  by  the  onirent,  the  examination  made  in 
Graefe's  olinie  gave  the  following  result :  the  paretic  affec- 
tion of  the  suffering  muscles  had  cou;6idcrably  receded,  dou- 
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ble  vision  could  only  be  provoked  by  arranging  the  axis  of 
vision  for  objects  so  situated  that  the  two  muscles  must  ex- 
ert themselves  mostly  in  a  downward  and  right  oblique 
manner.  Symptoms  depending  upon  a  slight  degree  of  con- 
traction of  the  inferior  oblique  muscle  still  existed.  From 
July,  1856,  the  patient  was  enabled  to  resume  his  occupa- 
tion as  secretary.  The  subsequent  period  furnished  the  sad 
proof  of  the  patient  suffering,  indeed,  from  a  cerebral  affec- 
tion. After  the  lapse  of  six  months,  during  which  he 
became  entirely  upable  to  work,  repeated  attacks  of  dizzi- 
ness and  loss  of  consciousness  ensued,  followed  by  i)artial 
deafness,  and  weakness  in  the  lower  extremities,  so  that,  in 
the  spring  of  1859,  he  wa.<  obliged  to  resign.  A  paralysis 
of  the  muscles  of  the  eye  did  not  again  appear. 

Benedikt  publishes  the  following  case  in  the  Medic- 
chirurg.  Rundschau,  1864,  case  47 : 

Joseph  Steiner,  sixty-nine  years  of  age,  a  merchant  by- 
profession,  had,  on  the  24th  of  August  of  last  year,  at  the 
grave  of  his  wife,  suffered  from  a  hemiplegic  attack,  accom- 
panied by  loss  of  consciousness  and  speech,  but  not  of  the 
memor}^  of  words.  On  being  received.  May  7,  1863,  the 
right  lower  extremity  had  returned  to  its  normal  condition, 
the  articulation  of  vowels  and  single  consonants  was  possible, 
the  right  facial  nerve  was  paralyzed ;  the  tongue  was  not  per- 
ceptibly inclined,  and  was  moved  convulsively;  the  mental 
functions  were  normal.  All  the  muscles  of  the  forearm  and 
hand,  the  muscles  of  the  ball  of  the  thumb  excepted,  were 
paralyzed ;  the  flexor  muscles  of  the  phalanges  and  wrist- 
joint,  as  well  as  the  pronator  muscles,  were  contracted. 
Flexion  and  extension  of  the  elbow-joint  were  normal ;  he 
raised  the  arm  onlv  as  high  as  the  ear,  and  moved  the  hand 
with  difficulty  to  the  shoulder  of  the  opposite  side.  The 
electro-muscular  contractility  was  considerably  reduced  in 
the  paralyzed  muscles,  with  the  exception  of  the  supinators  ; 
the  same  state  existed  in  the  otherwise  unaffected  triceps 
muscle.    Galvanic  treatment  of  the  left  cerebral  hemisphere 
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from  the  occipital  to  the  frontal  region  caused  immediately 
a  passive  flexion  of  the  [•halaiiges  and  the  wi*ist-joint.  May 
13th  (eighth  a]  plication) :  patient  could  extend  well  the 
metacarpo-phalaiigeal,  and  sumcu  hat  the  phalangeal  joints. 
June  4th  :  slight  f^iii>Ination.  Tlie  patient  was  dismissed,  as 
lie  did  not  seem  to  make  any  further  progress. 

Case  77. — Mrs.  L).,  aged  thirty-five  years,  widow,  healthy, 
and  with  normal  men>tn!;itiun,  never  pregnant,  nltliough 
married  for  five  vear  .  Idenlv,  in  the  middle  of  Dcccm- 
her,  1864,  lost  the  power  of  s[)eech  without  any  apparent 
cause  ;  it  returned,  however,  after  a  few  minute-!.  This  at- 
tack recurred  on  January  7,  1865,  while  the  patient  was  sit- 
ting on  the  sofa  conversing  with  fiunit  Ix.dy,  She  did  not, 
however,  this  time,  regain  the  power  of  ^j)eech,  but  was*,  in 
the  followinfT  night,  affe(  tt'<l  hv  lo«>  of  c*<»nscionsness  and 
complete  paralyfiiB  of  the  whole  right  side  of  her  hndv,  in  spite 
of  a  v  enesection  made  at  tlie  urgent  request  of  her  relatives. 
At  the  request  of  Dr.  Steinmeck,  I  saw  the  patient,  on  the 
1st  of  March,  1865.  IShe  was  lying  in  bed,  unable  to  turn 
from  one  side  to  the  other ;  her  right  arm  was  ^itill  entirely 
paralyzed,  the  hand  spasmodically  closed  so  that  the  contrac- 
tion of  the  flexors  could  only  be  overcome  with  difficulty,  the 
leg  could  be  drawn  toward  the  body  to  some  degree,  the  face 
was  somewhat  distorted,  sensibility  reduced,  loss  of  speech 
complete,  pain  in  the  left  frontal  region.  The  electro-mas- 
colar  oontractilitj  was  normal.  The  faradizatioa  of  the  par- 
alyzed musclee  waa  accompanied  by  such  an  apparent  im> 
prorement  after  each  application,  that  the  patient  was  en* 
abled,  on  April  4th  (after  thirteen  applicationsX  to  oome  to 
my  office  and  walk  up-stairs.  The  arm  could  be  raised  to 
an  angle  of  $0**,  the  sensibility  had  increu-ed,  only  the  head- 
ache and  loss  of  speech  still  existed,  the  latter  making  tl>p 
patient  especially  unhappy.  The  galvanization  of  the  l>i  ain 
from  the  left  frontal  region  to  the  cervical  portion  of  the 
spmal  oolnmn  removed  this  evil  for  a  short  time,  but  was  of 
no  material  influence  upon  the  other  symptoms  of  paralysis 
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On  the  whole,  the  improvement,  being  at  first  so  rapid,  pro- 
gressed now  very  slowly  in  spite  of  the  employment  of  the 
plexus  -  nerve  and  nerve -muscle  currents  alteniately  with 
faradization,  so  that  the  patient,  having  terminated  the 
treatment  after  fifty  applications  (August  10th),  was  able  to 
raise  the  arm  at  about  a  right  an^jle.  The  motions  of  the 
fingers  were  somewhat  diflicult,  the  sense  of  touch  was  un- 
decided, and  she  could  speak  but  few  words.  At  this 
time  (March,  18G7),  the  patient  drags  the  foot  behind  her 
while  walking,  she  is  able  to  knit  and  make  embroidery, 
although  the  sense  of  touch  is  not  normal ;  she  still  speaks 
very  indistinctly.  Her  headache  disappeared  after  a  visit 
to  Homburg. 

Case  78. — Mr.  H.  St.,  merchant,  twenty-six  years  of  age, 
sufifered  for  many  years  from  palpitation  of  the  heart,  de- 
pending M}>on  hypertrophy,  especially  of  the  left  ventricle, 
without  valvular  disease.  He  became,  on  the  5th  of  May, 
dizzy  after  great  mental  emotion,  and  fell  down,  without, 
however,  losing  consciousness.  After  being  carried  to  his 
home,  he  became  unconscious,  and  fell  into  convulsions, 
followed  by  a  complete  sensor  and  motor  paralysis  of  the 
whole  left  side  of  his  bodv  as  well  as  of  the  bladder.  In 
the  Catholic  Hospital,  where  the  patient  spent  four  months, 
he  improved  so  far  as  to  be  able  to  walk  a  considerable  dis- 
tance, although  he  still  dragged  the  left  foot.  He  was  able 
to  raise  the  arm  to  an  angle  of  40°,  and  also  to  move  the 
fingers  a  little ;  the  paralysis  of  the  bladder  had  disappeared 
with  the  exception  of  a  frequently  ensuing  desire  to  pass 
water.  "When  the  patient,  upon  the  advice  of  Dr.  Ulrich, 
consulted  me  on  April  1,  1867,  about  two  years  after  the 
attack,  he  could  raise,  with  some  difficulty,  the  left  arm  to 
an  angle  of  70°.  He  was  emaciated  and  cold,  the  sensibility 
reduced,  and  even  annihilated  on  the  outer  and  inner  sur- 
face of  the  hand,  and  especially  in  the  fingers,  being  unable 
to  feel  a  touch,  while  the  prick  of  a  needle  was  perceived 
but  slightly ;  there  existed  also  easily  overcome  contrac- 
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tion>  of  tlie  pectoralis  minor  and  l»icep.-  lnu^cle^,  while  the 
flexor  (lij^it.  comm.  was  still  more  c'(jntracted.  An  attempt 
to  extt  nd  the  hand  failed  on  account  of  the  uselessness  of 
the  int(Tos>eous  mniscles.  Patient  was  lafno,  and  complained 
of  dulms.-  in  the  head,  trouhlini^^  him  at  certain  tiiue:^.  Tlie 
treatment,  applied  two  to  tlirec  times  weekly,  conBi^^ted  in 
tlie  faradization  of  the  Bym]>atlH'ti<'  by  plaeijii;  tlie  positive 
pole  upon  tlir  j)urtion  of  tlie  neek  corresponding;  to  the  left 
superior  cervical  j^anplion,  and  the  nesfative  pole  cii  the 
ri^^ht  side  at  a  level  with  the  fifth  or  sixtli  cervical  vertel>ra. 
The  result,  accompanied  hy  simultaneous  (liple;j:ie  reflex  con- 
vulsive motions,  was  very  satisfactory,  for  the  }»aticnt  cuuld, 
at  the  end  of  April,  after  twelve  applications,  rai-e  and  ex- 
tend his  arm  j^erfeetly;  the  temperature  had  also  improved 
greatly,  the  sensibility  was  increased  and  the  foot  drag*!;ed 
less.  After  each  application  his  head  also  became  freer. 
After  fifteen  additional  applications,  in  which  descending  • 
currents  were  employed  together  with  the  irritation  of  the 
Bjmpathetic  nerve,  the  movability  of  the  hand  improved  so 
far  as  to  eaable  him  to  extend  it,  July  2Sth,  perfectly,  while 
the  fingers  could  also  be  adducted  and  abducted.  When  I 
terminated  the  treatment,  on  August  12th,  after  thirtj-eight 
applications,  the  patient  (!ould  execute  all  the  movements  of 
the  fingers,  and  seize  and  hold  small  things,  although  he  was 
atill  obliged  to  use  his  eyes  for  that  purpose.  The  tempera- 
ture of  the  arm  was  nearly  normal,  the  nutrition  was  im* 
proved  considerably,  and  be  conld  again  pursue  his  business 
without  difficulty.  He  was,  howerer,  unable  to  distinguish 
any  thing  by  merely  touching  it. 


Bemak  sneeeeded,  by  means  of  galvanizing  the  sympa- 
thetic nerve,  in  curiug  a  case  of  complicated  paralysis  of 
aeveral  muscular  nerves  of  the  eye,  of  the  nerves  of  the  face, 
of  the  hypogloBBQs  in  conjunction  with  the  nerves  of  respi- 
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ration— in  fihort,  ft  cafie  of  extenaive  paralyse,  tbe  starting 
of  which  had  to  be  looked  for  in  the  posterior  fossa  of  the 
skull.  We  copy  this  ease  from  the  Berliner  klin.  Wochen- 
schrift,"  1864 : 

A  fiumer,  aged  sizt j^nine  yean,  always  healtiiy,  was  ex- 
posed to  a  cold  while  engaged  in  heavy  outdoor  work  in 
Kovember,  1868,  which  suddenly  terminated  in  donble  vi- 
sion. This  affection  gradually  increased,  a  felling  down  of 
the  eyelids  with  an  osdematons  swelling,  especially  on  the 
left  side,  ensued,  followed  by  difficult  motion  of  the  face,  im- 
possibility  of  moving  mouth  and  tongue  in  the  normal  man- 
ner, and  finally,  a  catarrh  with  impeded  expectoration.  In 
the  course  of  several  months,  the  ptosis  had  assumed  such  a 
degree,  that  the  patient,  being  unable  to  work,  went  to  Ber- 
lin for  the  purpose  of  applying  to  Professor  Graefe,  who, 
after  the  fhiitleea  administration  of  the  iodide  of  potash, 
sent  him,  on  April  24, 1864,  to  Itemak. 

TJpon  an  examination,  the  following  symptoms  were  no- 
ticed: The  palpebral  fissure  did  not  measure  more  than 
one  and  a  half  lines ;  the  pupil  of  the  right  eye  was  perfectly 
invisible,  the  eyeball  being  turned  upward  and  outward  in 
consequence  of  a  paralysis  of  the  internal  rectus  muscle, 
while  the  left  pupil  was  also  but  little  visible.  The  muscles 
of  the  eyeballs  were  in  an  unsymmetrical  paralysed  condi- 
tion ;  of  the  two  sides  of  the  face,  the  left  was  more  paralysed 
than  the  right,  and  the  cheeks  more  than  the  ih>ntal  portion. 
The  motion  of  the  tongue  was  impeded  and  its  pointing  im- 
possible; all  paralyzed  muscles  could  be  exdted  by  the 
electric  current.*  Another  series  of  paralytic  symptoms  af- 
fected the  respiratory  muscles.  The  thorax  did  not  expand 
during  inspiration,  neither  could  the  patient  oough.  With 

'  The  extinct  j;lectr(Mira8Cu1ar  contractility  of  ih«  paralyzed  muftcles  in* 

duroil  ni(>  to  ascribe  the  cnwf  nf  tho  paralytic  «vmptnTn«  to  a  clifT\i?o  CTorlntion 
in  the  posterior  foosa  of  the  skull,  and  not  to  a  disturbance  in  the  circulation 
of  the  blood  d^e&diag  on  tbe  TMo-motor  nerres,  which  point  Remak  left  on- 
dMidwL 
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regard  to  the  general  Bjmptoms^  it  was  fonnd  that  the  im- 
pulse  of  the  apex  of  the  heart  was  weak,  the  sonnds  of  the 
heart  doll,  pulse  seyentj  to  eighty,  and  the  face  was  of  a 
corpse -like  pallor,  especially  around  the  mouth  and  the 
point  of  the  nose. 

Bemak  galvanized  the  Bympathetio  nerve,  and  noticed^ 
after  a  few  uppUcations,  a  decided  improvement.  After 
fourteen  days  tlie  patient  was  out  of  danger;  the  respiratory 
motions,  especially,  became  easier,  and  the  muscles  of  the 
fiice,  tuiigue,  and  eyes,  also  improved  in  a  corresponding 
manner.  Remak  presented  the  patient  to  the  Me<lical  Soci- 
ety of  Berlin  after  a  treatment  of  four  weeks,  having  been 
obliged  to  allow  him  to  leave  for  bis  home  on  account  of 
urgent  business,  although  be  bad  nut  yet  fully  recovered. 
At  tbat  time  tbe  riglit  eyebull  was  still  a  little  turned  up- 
ward, and  doiiljle  vision  also  ensued  to  a  slight  extent  wben- 
ever  he  looked  tu  tbe  left  side;  tbe  iiiotioii  uf  the  eyelids, 
bowever,  was  i)erfect,  be  being  able  to  open  and  close  them 
rapidly  and  without  difficulty.  Tbe  facial  paralysis  had  not 
entirely  di?a]»peared,  l>nt  tbe  patient  was  now  able  to  per- 
form iiunn  .Ily  tbe  act  uf  inspiration,  expiration,  expectura- 
tiuu,  and  of  huigbing.  Tbe  electric  excitability  of  tbe  facial 
muscles  had  returned  ad  integrum  j  the  color  of  his  face  waa 
healthy  and  Iresh. 


Tbe  spinal  paralyses  are  to  be  divided,  as  Benedikt  cor- 
rectly remarks,  into  two  e1a??e8  with  regard  to  tlieir  thera- 
peutics :  1.  Those  in  which  the  disturbance  of  motion  is 
caused  by  a  diminished  power  of  the  respective  muscles — 
spinal  paralysis  proper.  2.  Those  in  which  the  isolated 
mu^cnlar  motions  may  he  performed  more  or  less  normally, 
bnt  where  the  power  in  coordinated  movements  is  disturbed 
— t;ib(  tic  paralysis. 

Cabes  of  spinal  paralysis  proper  do  not  become  amenable 
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to  the  electric  trLntnieiit  until  the  acute  stiige  is  parsed, 
when  we  are  called  upon  to  remove  the  seconchiry  <H-t\irb- 
ancci*,  resjultinf;^  from  the  lesion,  jus  in  traumatic  injurifej,  or 
in  paralytic  ailections  cauricd  hy  partial  niTelitis  or  myelo- 
menin<,'itis,  menin«;itis  spinalis,  or  l)y  an  efiusion  of  blood 
into  the  membranes  of  tlie  sj)iiial  marrow,  etc.  In  all  thc>c 
ca^e.~,  faradization  of  the  })aralyzcd  muscles,  or  £^alvanization 
by  means  of  descending  labile  spinal  marrow-nerve  or  nerve- 
muscle  currents,  may  bo  employed  with  equal  advantage. 
In  choosing  either  method,  especially  in  infantile  spinal 
paralysis,  of  which  we  have  treated  above,  I  am  led  by 
the  sensations  of  the  little  patients  themselves,  to  whom, 
frequently  the  burning,  caused  by  using  the  constant  cur- 
rent, is  far  more  disa^eeable  than  the  sensation  experienced 
by  using  faradization  by  means  of  slowly  interrupted  cur- 
rents. In  cases  of  this  kind,  which  always  require  great 
perseverance  on  the  part  of  the  physician  and  the  relatives 
of  the  patient,  in  order  to  succeed,  I  frequently  suspend  the 
treatment  for  a  long  period  (during  which,  baths,  embroca- 
tions, frictions,  and  proper  mechanical  contrivances  are  used), 
in  such  a  manner  as  to  subject  the  children  once  or  twice  a 
year  to  an  electric  treatment,  lasting  each  time  for  about 
four  weeks,  which  method  I  cannot  too  urgently  reconmiend 
for  adoption.  If,  in  spinal  paralysis,  there  is  still  a  state  of 
irritation  existing,  recognized  by  a  pain,  occurring  on  a  cer- 
tain place  of  the  spinal  column,  either  spontaneous  or  in 
<M>nsequence  of  pressure,  galvanization  of  the  spinal  column, 
by  means  of  stable  currents,  is  to  be  employed  so  as  to  ap- 
ply the  +  pole  to  the  irritated  spot,  while  the  —  pole  is 
placed  upon  any  other  aomewhat  remote  point ;  here  a  periph- 
eral  t  r eatment  means  of  galYanio  or  fiuradio  curents  would 
only  do  harm. 

Case  79. — The  letter-carrier,  Anton  Schaoffer,  forty  yeaia 
of  age,  having  always  enjoyed  good  health,  experienced,  from 
the  middle  of  April,  1858,  a  frequent  desire  to  urinate  with- 
oat  any  known  oaiue^  happening  at  fir»t  eTcry  half  an  hour, 
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afterward  oftener,  which  wjis  &0011  followed  by  an  invohin- 
tary  passage  of  urine.  These  Bymptoms,  however,  only  ap- 
peared while  he  was  walking,  being  absent  while  lying  in 
b(  '1.  In  addition  to  thij*,  he  was  attacked,  in  the  beginning 
of  May,  by  violent  pain  in  the  back  and  both  legs,  especially 
ill  the  right  calf,  a  feelinfj  of  nnmliness  in  the  whole  lower 
portion  of  tlie  V»<»dy,  involuntary  defecation,  and,  finally, 
cutaiieoiH  aT\d  muscular  anie»thesia  to  such  an  extent  that 
he  was  nnublc  to  perceive  either  the  touch  or  the  introduc- 
tion of  needles,  especially  in  the  nates  and  posterior  side  of 
the  thigh.  In  spite  of  local  depletion  in  the  sacral  repon, 
the  employment  of  the  tartar-cnictic  riintnient,  and  the  inter- 
nal use  of  tlio  iodide  of  pota^-inni,  tlio  evil  continued  increas- 
ing till,  at  thu  end  of  May,  the  patient  was  entirely  unable 
to  walk.  During  the  months  of  June  and  July  the  patient 
improved  gradually,  so  that  he  was  able  to  walk  L'rcater 
distances,  although  w  ith  dithculty  and  great  exertion,  at  the 
time  he  coufsulted  nie,  August  12th.  The  other  symptoms, 
however,  still  continue<l,  such  as  a  frequent  desire  to  urinate, 
followed  bvthe  invuluntarv  emission  of  urine,  unless  attend- 
ed  to  inimetliately,  neuralgic  pains  in  the  legs,  especially  in 
the  course  of  the  sacro-sciatic  nerve,  intestinal  tenesmus,  a 
feelinj?  « 'f  numbness  and  heavine&s  in  the  legs,  and  anesthesia 
of  the  bladder,  nates,  thigh,  and  leg.  After  twelve  electric 
applications  (Septeml)er  8th),  in  which  the  electric  moxa  was 
fir^t  applied  behind  the  trochanters,  and  the  electric  brush 
to  the  anjesthetic  parts  of  the  skin  and  muscles,  pain  and 
aiuo-sthesia  of  the  skin  and  muscles  had  disa]«}>earcd  almost 
entirely,  tlie  walkiiiLr  also  getting  easier  and  freer.  The 
ditliculty  about  the  Madder  and  intestines  still  continuing, 
I  wa-;  iu'lueed,  from  the  1st  of  October  (application  twenty), 
to  pu.sa  the  eiuTent  into  these  organs  also.  The  ana?titlie!*ia 
of  the  bladder  was  so  great,  that  the  patient  did  not  perceive 
the  first  uitrcKluction  of  tiie  most  intense  and  rapidly-strik- 
ing current  of  Du  Bois's  ap]>afatus.  Thirty-second  applica- 
tion (November  Ist) ;  the  auJBsthesia  of  the  bladder  has  di- 
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minished,  the  urine  passing  with  the  proper  force,  the 
patient  also  being  able  to  hold  it  back  for  a  longer  period 

than  before,  except  that,  when  he  is  obliged  to  walk  more 
tliuu  iisuul,  an  t'xcet'dingly  violent  tenesmus  of  the  rectum 
and  bladder  ensues.  Defecation  does  not  occur  any  longer 
spontaneouijly,  still  there  ia  a  tondeney  to  diarrhdM,  which, 
however,  is  easily  removed  by  the  adiiilni^tration  of  an  opi- 
ate. For  this  reason  the  patient  wa>  unal  1*>  to  resiitne  his 
arduous  duties  before  the  forty-third  application,  on  Decciii- 
ber  1st,  when  the  electric  current  was  passed  several  times 
simultaneously  into  the  rectum  and  bladder.  He  is  now 
(1868)  perfectly  well. 

Case  80. — Lieutenant  W.  L.,  of  the  first  ro'^iment  of  in- 
fantry, was,  after  a  fatiguiiig  brigade-ilrill,  taken  sick  with  a 
rheumatic  fever  on  August  6,  1854,  wliicli  lasted  for  eight 
weeks,  followed  by  a  general  rela.xation,  espeeiallv  a  great 
weakness  of  his  legs.  A  journey  of  ninety  miles  to  his 
country-seat,  made  at  the  l)Ci^inning  of  Octol)er  for  the  bene- 
lit  of  his  health,  caused  a  trcmlding  of  the  anus,  followed  by 
thoracic  spasms,  stitches  in  the  cardiac  region,  pnl]Mt;ition, 
and  other  sympttnn-  of  nervous  excitement.  Although  the^e 
symptoms  disappeared  after  a  few  days  of  rest,  tliey  rea]>- 
peared  more  strongly  after  a  trip  of  sixteen  miles,  the  nn> 
tion  of  the  wagon  causing  the  patient  great  inconvenience. 
He  was  attacked  by  spasmodic  pains  in  the  head,  heart, 
thorax,  and  legs,  at  times  so  violent  as  to  make  him  yell ;  the 
points  of  his  fingers  and  the  heels  were  exceedingly  sensible. 
In  the  spring  of  1855  these  nervous  symptoms  disappeared, 
allowing  him  to  go  to  Berlin  at  a  slow  rate  of  travelling ; 
still  there  were  symptonia  of  spinal  irritatioii  developed. 
The  careful  touch  of  the  spinal  column,  especiallj  of  the 
fourth,  seventh,  and  eleventh  dorsal  vertebras,  reproduced  all 
the  nen'ous  symptoms.  His  pulse  was  intermittent,  the 
extremities  cold,  and  the  patient  greatly  excited.  Thia  state 
of  his  health  caused  his  physicians,  Drs.  Vehsemeyer  and 
Lauer,  to  recommend  a  longer  sojourn  at  the  baths  of  Lan- 
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deck.  Here  his  strength  increased  and  the  nerrons  symp- 
toms diminiBhed ;  the  eeosibilitj  of  the  spinal  oolnmn  dis- 
appeared, bnt  in  the  same  ratio  the  nselessnees  of  the  legs 
increased,  so  that  the  patient,  after  having  spent  eight  weeks 
at  the  bath,  returned  with  a  complete  paralysis  of  both  legs. 
After  the  continued  use  of  irritating  ointments,  etc.,  the  par 
tient  was  placed  under  my  care  at  the  end  of  Kovember, 
1855,  Both  legs  were  completely  paralyzed,  they  could  be 
adducted  simultaneously,  but  not  one  without  the  other, 
while  abduction  was  entirely  impossible,  extension  of  the 
1^  could  not  be  made,  extension  and  flexion  of  the  toes  of 
both  feet  only  to  a  limited  extent.  The  patient  could  move 
forward  only  by  jumping  and  supported  by  two  crutches,  as 
it  was  impossible  to  separate  the  legs  from  each  other.  The 
electro-muscular  contractiHty  was  considerably  reduced  in 
the  crural,  vastus  intemus,  and  extemus,  in  the  rectus  and 
glutaens  muscles,  there  being  not  much  difference  between 
either  extremity,  while  ancesthesia  of  the  skin  existed  more 
strongly  on  the  right  side.  Tlie  muscles  of  tlie  back  reacted 
on  the  right  less  than  on  the  left  side ;  the  adductor  mus- 
cles were  c<:>Tit racted.  The  state  of  tlie  Ixjwels  was  nearly 
regular ;  a  frequent  desire  to  pass  water  annoyed  the  patient 
a  great  deal.  Reflex  motions,  eusuiag  often  ?]iontaneou8ly 
and  always  iij><»n  an  irritation  of  the  skin,  imiuced  me  to 
desist  at  first  from  the  emj^loyment  of  the  brush,  in  spite 
of  tlie  simultaneous  existence  of  anaesthesia  and  paralysis, 
and  to  use  only  mild  induction  currents  twice  a  week,  last- 
ing in  the  beginning  from  ten  to  fifteen  iiiinutes.  After  the 
sixteenth  ap])h'cation  (January  18,  1808)  the  patient  was 
able  to  stand  witliout  tlie  aid  of  crutches,  and  to  walk  with 
cmtches,  by  putting  one  foot  before  tlie  other.  From  the 
twt  nty-fit^h  sitting  (Febrnars'  Kith)  T  faradized  the  anse^- 
thetic  portions  of  tlie  >kiii,  tlin^  restoriiiir  It>  normal  sensi- 
bility in  a  short  time.  In  the  thirtieth  application  (May  3d) 
the  patient  could  walk  round  the  table  by  leaning  the  arms 
against  it ;  the  tenesmus  of  the  bladder  had  also  disappeared. 
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On  the  2l8t  he  was  able  to  walk  up  and  down  his  room  with 
two  canes  instead  of  the  crutches  heretofore  used.  On  the 
25th  of  June  (thirty-ninth  application),  he  promenaded,  with 
the  aid  of  one  cane,  in  the  garden  for  a  quarter  of  an  hour. 
In  July  he  left  for  a  watering-place  on  the  Is  orth  Sea,  whence 
he  returned  perfectly  well  after  a  sojourn  of  four  weeks. 

Case  81. — Captain  G.,  thirty-eight  years  of  age,  was,  six 
years  ago,  often  exposed  to  the  influence  of  cold,  while  on 
special  duty  in  the  cannon-foundery  of  Spandau.  Since  that 
time  he  noticed  a  certain  restlessness  in  both  1^,  to  which, 
however,  he  paid  no  attention  until  a  peculiar  feeling  of  cold 
and  insensibility  spread  over  the  whole  left  side  of  his  body 
which  appeared  to  be  divided  into  two  halves.  Tliese 
anomalies  of  sensation  gradually  disai)peared,  instead  of 
which  he  was  affected  with  a  continually  increasing  weak- 
ness and  unsteadiness  in  the  left  thigh,  reflex  movements  in 
both  legs,  a  considerable  emaciation  of  the  left  nates  and 
thigh,  and  a  feeling  of  pressure  in  the  dorsal  region.  For 
these  symptoms  he  was  ordered  a  cold-water  treatment, 
Russian  baths,  iod.  of  pot.,  And,  in  the  spring  of  1 803,  elec- 
tricity ;  which  latter  agent  improved  him  so  much  that,  after 
a  visit  to  Marienbad,  ho  was  able  to  ride  on  horseback  with- 
out difliculty,  and  even  walk  with  a  slight  dragging  of  the 
leg.  He  continued  improving  slowly  in  tliis  state — inter- 
rupted only  temporarily  by  gastric  derangement  or  by  slight 
excesses  in  the  use  of  alcoholic  liquors,  when  his  limbs  be- 
came perfectly  immovable — until  October,  1867,  at  which 
time  he  fell  out  of  a  carriage,  and  was  unable  to  rise  again 
without  the  help  of  other  persons.  Since  that  time,  the 
lameness  and  unsteadiness  of  the  leg  increased  greatly  ;  he 
could  not  walk  unless  he  kept  the  knee-joint  perfectly  ex- 
tended. Walking  down-stairs  also  caused  him  great  incon- 
venience. There  were,  likewise,  strong  reflex  motions  of  the 
legs,  with  a  progressing  and  very  decideti  emaciation  of  the 
left  thigh.  "Wlien  I  saw  the  patient,  January  13,  1868,  the 
examination  showed,  besides  the  above-mentioned  symptoms, 
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only  a  pain  on  preBsing  the  donal  region  without  any  de- 
rangement of  Bepflibility  and  oodrdination.  This  ease  being 
a  circumscribed  myelitis,  I  applied  the  +  pole  npon  the 
painfnl  spot  of  the  spinal  colunm,  and  the  —  pole  upon 
the  r^on  of  the  left  eniral  plezos.  By  this  method  I 
shortly  obtained  a  very  favorable  result,  for  after  the  ninth 
application  (January  27th)  the  nutrition  of  the  leg  had  im- 
proved a  great  deal,  tlie  lameness  was  very  much  reduced, 
ascending  a  staircase  became  again  possible,  greater  distances 
could  lye  walked  on  foot  without  ditHciilty,  and  the  reflex 
movement  ensued  less  fre(|uently.  This  improvement  con- 
tinued without  interruption  until  the  departure  of  the  pa- 
tient, Februui\  12  th. 

Hitzig  reports  in  Virchow's  Archiv.,  1867,  vol.  xl., 
the  following  case  of  traunjjitic  myolo-meningitis  bpinalis, 
whicli  he  cured  through  the  use  of  the  constant  current : 

Sergeant  Hermann  Rothhart,  aged  thirty-five  yearr*,  of 
a  -trong  physique  and  well  -  developed  muBcles,  was,  in 
March,  1865,  thrown  off  his  horse,  falling  upon  the  lower 
portion  of  the  hack.  AltlionL:;h,  since,  he  always  snifercd 
from  j»ain  in  that  region,  he  ]>erformed  his  duties  until  May, 
when  he  was  taken  sick  with  pleurisy,  rendering  him  unlit 
for  duty  till  the  month  of  July.  From  this  time  the  pain 
in  xho  l  ick  gradually  increased,  in  addition  to  which,  he 
suffered  froni  excentric  j)ain  in  the  extremities  and  great 
sensitiveness  of  the  skin.  The  patient  experienced  frequently, 
especially  in  the  lying  position,  a  feeling  of  formication  and 
numhness  of  the  feet ;  besides  these  symptoms,  he  always  felt 
as  if  there  were  cushions  under  his  feet.  Involuntary,  libril- 
lar,  partial  and  local  mu-cular  spasms  supervened,  the  motor 
power  was  more  and  more  diminished,  without,  however,  an 
actual  paralysis  existing,  with  the  exception  of  a  temporary 
diplopia.  Finally,  the  patient  suffered  three  to  four  times 
weekly  from  pollutions,  without  being  impotent  in  the  begin* 
ning.  The  insecurity  of  locomotion  increased  daily,  be  was 
unable  to  walk  or  stand  in  the  dark  or  with  his  eyes  closed. 
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wliile  in  dajtiino  or  with  Open  eyeB  he  could  only  move  in  a 
bent  position,  dizziness  and  increased  pain  in  the  back  emxt- 
ing  wlienever  lie  tried  to  assume  an  erect  position.  His  sleep 
being  distuibed  an  1  appetite  wanting,  he  became  very  much 
emaciated.  After  the  useless  employment  of  nitr.  of  silver, 
iodine,  etc.,  the  patient  applied  to  Dr.  Ilitzig,  on  the  Sth  of 
Janoarjr,  1866.  He  stooped,  and  was  nnable  to  raise  himself 
without  tottering ;  on  dosing  his  eyes  he  groped  about  him, 
fearing  to  fall.  There  was  no  paraljeis,  the  pnpils  reacted 
normally;  a  slight  touch  of  the  skin,  except  on  the  fbce, 
with  a  pin^s  head,  was  ahnoet  entirely  unperoeived.  Touch- 
ing the  skin,  the  extremittes,  and  the  trimk,  caused  violent 
reflex  spasm  in  the  limbs  and  trunk.  The  vertebral  col- 
umn, especially  about  the  intervertebral  spaces,  was  very 
sensitive.  The  patient  was  treated  with  stabile  descend- 
ing currents.  After  the  eighth  application,  January  16th, 
sleep  lasting  for  seven  hours,  almost  no  spontaneous  pain,  a 
feeling  of  ease  in  the  legs.  Gastric  derangement  requirad 
the  proper  remedies,  but  did  not  necessitate  an  interruption 
of  the  electric  treatment ;  on  the  contrary,  the  treatment  of 
the  sympathetic  nerve  exercised  a  favorable  influence  upon 
the  general  health,  In  addition  to  this,  the  two  crural  nerves 
were  also  treated,  after  January  28th,  in  the  same  manner, 
with  such  a  good  result,  that  ike  patient  was  able,  on  the 
Sth  of  February,  to  stand  with  closed  eyes  for  fifteen  min- 
utes, the  feeling  of  cushions  on  the  lower  surface  of  his  feet 
having,  in  the  mean  time,  almost  entirely  disappeared.  The 
experimental  employment,  however,  of  labUe  currents  on  the 
9th  and  10th  of  Februarj-,  rendered  him  decidedly  worse, 
which,  however,  was  soon  obviated  through  the  galvauiza* 
tioii  oi'  tlie  8;yTiipathetic.  This  latter  method  of  treating  the 
laitrf*,  nervous  trunks  witli  descending  cuneiit^,  and  the 
spinal  iiiarrow  by  applying  the  positive  pole  over  tlie  ]>ainful 
vertebra?,  improved  the  patient  to  such  an  extent  tliat,  on  the 
22d  uf  February,  after  the  treatment  had  been  continued  for 
six  weeks,  uone  of  the  above-described  nervous  symptoms 
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remained,  except  a  moderate  pain  on  preaeing  fleveral  inter* 
Tertebral  q>aoe6.  The  patient  walked  greater  dtstancea, 
Bometimee  even  for  Honrs  in  snoceseion,  in  conseqnenee  of 
which,  he  was  discharged,  on  the  20th  of  March,  and  soon 
after  appointed  a  messenger  for  the  laity  conrt.  A  relapse, 
engning  on  Kovember  10th,  was  nearly  removed  at  the  end 
of  December,  without  preventing  him  from  the  discharge  of 
his  dntiea,  when  great  exertion  and  a  heavy  cold,  in  the  first 
days  of  January,  prodaced  the  same  state  of  disease  as  in  the 
beginning,  with  a  far  stronger  expression  of  the  nervous 
symptoms  (convulsive  movements  in  the  left  thigh  and  leg). 
A  greater  psychical  depression  and  a  considerable  gastric  de- 
rangement ^so  appeared,  necessitating  another  two  months' 
treatment  analogous  to  the  above^escribed,  until  he  received 
the  appointment  of  letter-carrier  to  the  same  court,  on  the 
Ist  of  March  of  the  same  year.  In  the  course  of  &e  treatr 
ment.  Dr.  Hitzig  repeatedly  availed  himself  of  the  occasion 
to  examine  the  patient's  sense  of  touch  in  the  legs  and  feet. 
He  has  added  some  drawings  representing  tlie  gradual!)' 
progressing  improvement  Up  to  the  nearly  normal  state. 


With  regard  to  tabetic  paralysis — a  name  still  to  be  re- 
tained for  ^e  present,  inssmneh  as  the  gray  degeneration 
of  the  posterior  columns  forms  at  best  the  final  result  of  the 
morbid  process,  the  ataxia  being  neither  peculiar  to  this  spe- 
cies of  disea,<e,  nor  existing  in  all  cases  of  this  categor^^ — ^ita 
prognosis  is  by  no  means  as  bad  as  it  used  to  be  considered. 
In  the  first  place,  aflTections  of  the  spinal  marrow  sometimes 
occnr,  having  all  the  characteristic  symptoms  of  tabes,  which 
are  perfectly  cured  in  the  beginning  by  absolute  rest  in  the 
PTipine  j)Ojiition  and  a  corresponding  dietetic  regimen.  In 
ti.e  second,  the  of  the  nitrate  of  silver  and  of  electricity 
in  til*'  more  advanced  stages  of  the  disease  has  been  accom- 
panied by  results  sufficiently  favorable  to  warrant  us  iu  pro- 
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nonncing  them  cures.  Of  these  two  remedies,  the  nitrate  of 
silver  lias  but  little  fulfilled  the  expectation  entertained  about 
its  empl<»yment,  although  it  has  an  unmistakable  influence 
upon  the  removal  of  a  possibly  existing  paralysis  of  the 
bladder,  and  of  a  coexisting  gastric  and  intestinal  catarrh,  to 
which,  perhaps,  may  be  added  an  improved  security  of  the  gait 
by  its  reducing  the  reflex  excitability  of  the  spinal  marrow. 
Still,  the  case  lately  published  by  Eulenburg'  encourages 
new  experiments  with  this  remedy.  The  use  of  electricity, 
however,  has  produced  a  larger  number  of  improved,  and 
even  cured  cases.  To  the  latter  category  those  cases  espe- 
cially belong,  in  which  the  patients  complain  spontaneously 
of  pain  at  a  certain  point  of  the  spinal  marrow,  or  where  a 
careful  examination  reveals  a  spot  particularly  sensitive  to 
pressure.  Tliis  spot,  the  probable  seat  of  a  primary  or 
secondary  meningitis,  must  especially  be  taken  into  consid- 
eration, as  treatment  with  the  constant  current  renders  it 
sometimes  possible  to  remove  the  characteristic  s\Tnptoms 
of  the  discjvse.  The  following  is  the  method  to  be  employed : 
The  positive  electrode  of  a  pretty  powerful  battery  (thirty 
to  forty  elements)  is  placed  upon  the  tender  spot,  and  there 
kept  for  from  three  to  five  minutes,  while  the  negative  polo 
is  applied  to  the  back  near  the  spinal  column. 

I  am  indebted  to  the  kindness  of  Dr.  Drissen  for  the  fol- 
lowing cases,  treated  by  himself  and  belonging  to  this  cat- 
egory : 

Case  82. — Mr.  S.  O.,  aged  fifty-two  years,  had  suffered 
for  six  years  from  neuralgic  pains,  of  an  eccentric  type,  in 
the  legs.  A  fire  breaking  out  two  years  ago,  he  jumped 
out  of  bed  in  the  night  in  order  to  assist  in  extinguishing  it. 
He  received  a  severe  cold ;  ataxia  followed,  wliich  increased 
to  such  a  degree  that  he  was  at  last  unable  to  walk.  After 
some  time  a  slight  improvement  took  place,  giving  the  pa- 
tient an  opportunity  to  go  to  Berlin.  When  he  first  pre- 
sented himself,  liis  gait  was  insecure,  he  fell  as  soon  as  he 

'  Verbandlungen  der  Berl.  med.  Gesellschaft,  vol.  u.,  1807. 
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doaed  his  eyee^  and  was  liardlj  able  to  keep  on  his  leg^  sup- 
ported bj  a  cane.  The  right  leg  was  wone  than  the  left, 
and,  conaeqiiently,  the  ansBBtheaia  of  the  sole  of  the  right 
foot  also  greater.  The  upper  extremities  were  not  affected. 

As  the  first  Inmbar  yertebra  was  found  to  be  sensitive  on 
pressing  it,  the  treatment  was  directed  exdusivelj  to  this 
vertebra,  to  which  the  positive  pole  was  applied,  while  the 
negative  pole  was  placed  altematelj  upon  the  right  and  left 
hip.  Altor  the  fifth  application,  the  tottering,  while  the 
ejes  were  closed,  was  hardly  perceptible ;  the  nnmbness  of  the 
soles  of  the  feet  had  disappeared,  and  the  patient  was  able  to 
walk  greater  distances  witfiout  being  tired  and  without  even 
using  a  cane.  I  was  prevented  from  observing  the  patient 
any  hunger,  as  lie  declared  himself  cured,  leaviug  Berlin 
alter  the  sixth  H})})licatiuii. 

Cape  S3. — J.  W..  ai^Ld  thirteen  uud  a  half  years,  ]  >n*sented 
the  iullowing  Fvuii-tMins,  gradually  dcvelojted  in  the  course 
of  a  year:  lie  was  liaidly  able  tu  walk  a  few  steps  without 
getting  immediately  tired ;  tlie  left  leg  especially  wasbtrungly 
thrown  forward  whi  t  ^\  ulkiag,  and  tlie  whole  gait  offered  the 
picture  of  a  patient  fullering  from  tabes.  He  was  unable  to 
place  the  right  leg  upon  a  chair,  and  the  left  leg  only  by 
holding  oil  to  something.  Patient  conii>lained  of  an  indistinct 
sensation  under  the  soles  of  the  feet,  although  objectively'  no 
considerable  derangement  of  Ben^Ibility  eould  l)e  proved.  He 
tottered  ^^rongly  whenever  he  clu>ed  his  eye>.  The  tliird  dor- 
sal vertebra  being  j)ainful  on  pre^^sure,  the  jxinitive  eleetrodo 
was  attached  to  it,  while  the  negative  was  placed  upon  tlie  re- 
gion of  the  hip.  After  the  lirst  application  the  patient  was 
iinTtiediately  able  to  place  the  right  leg  upon  a  chair;  the 
improvement,  however,  disappeared  at  the  first  time  of  tiie 
treatment  after  a  few  nanutes.  This  treatment  continued, 
with  frequent  interrnjjtions,  for  seven  months,  when  J.  was 
able  to  walk  for  hours  in  succession,  and  to  run  without  any 
great  fatigue.  Since  that  time  his  body  has  been  developed 
normallj,  and  now  he  is  a  robust  bojr.  After  the  lapse  of  a 
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year,  there  exists,  aa  the  only  morbid  Bjmptom^  a  alight  tot* 
teiing  \rhilc  the  ejea  are  closed. 

Case  84. — ^The  merchant  P.  K.,  thirty  years  old,  suffered 
for  several  years  from  frequent  i)ollntioiifl  and  niglit  ly  ore^ 
tions,  a  slight  &tigae  while  walking,  and  a  feeling  of  tension 
'  in  the  inner  surface  of  the  thiglis ;  in  addition  to  which,  late* 
ly,  a  feeling  of  being  bruised  between  the  shoulder-bladea, 
presBurc  upon  the  chest,  and  lancinating  pains  in  the  lower 
extremities  supervened.  In  this  case  the  positive  pole  was 
placed  npon  the  fifth  vertebra,  it  being  tender  on  pressure, 
and  the  negative  upon  the  hip-joint.  By  this  method  the 
patient,  who  felt  better  if  not  too  often  galvanized,  was 
treated  for  six  weeks,  until  the  perfect  reinoval  of  his  com- 
plaint, twelve  applications  having  in  all  been  made.  In 
about  a  year  the  former  symptoms  reappeared,  ai^er  he  had 
repeatedly  performed  the  sexual  act  with  great  excitement, 
lie  recovered,  after  having  been  galvanized  three  times  in 
the  same  manner. 

In  a  majority  of  cases  of  this  kind,  however,  no  such  pain- 
fhl  spots  can  be  found,  probably  because  the  cells  of  the  cen- 
tral nerves  are  primarily  affected,  while  the  spinal  meninges 
remain  intact.  These  offer,  with  regard  to  the  result  of  the 
treatment,  a  far  more  unfavorable  result.  Bemak,  trying:  to 
ascertain  their  local  seat^  has,  in  accordance  with  the  differ- 
ent symptoms,  constructed  a  tabes  lumbo-sacraUs,  lumbo- 
dorsalis,  dorsal  is  inferior  and  superior,  cervicalis,  basalis,  and 
cerebellaris,'  a  division  of  some  practical  importance,  inas* 
much  as  he  bases  his  method  of  treatment  upon  applying 
every  time  the  por-it i\  e  conductor  to  that  plaee  which  he  lye- 
lieves  to  1ie  tlie  local  seat  of  the  disease.  How  far  this  divi- 
sion is  defensible  on  anatomical  grounds  the  results  of  jwst- 
mortem  examinations  must  decide;  but  it  cannot  be  denied 
by  tho-e  witnessing  his  presenting  some  patients  to  tlie  Ber- 
liner Med.  Society,'  on  July  18, 1864,  that  he  obtained  by 

*  8«e  AUgam.  med.  Ceittnl  Zdtung,  1862,  p.  U9,0t»tq. 

*  8m  BerliBflr  kliatodi  WoohenMbrift,  18M»  pt.  S98. 
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thb  method  Tory  favorable  results.  We  shall  biieflj  give 
the  most  pregnant  bymptomB  upon  which  his  division  is 
based,  by  comprising  the  first  fonr  species  tmder  the  name 
of  tabes  dorsalis  proper,  as  they  poeseas  less  characteristic 
symptoms  distingmshing  them  from  each  other.  Their 
characteristics  are — ^inseenrity  of  gait,  constant  affection  of 
bladder,  rectum,  and  the  genital  organs ;  no  other  disease  of 
the  eyes  except,  perhaps,  a  dilatation  of  the  pupils ;  pain,  if 
at  all  present,  never  as  violent  as  in  the  other  kinds.  Tabes 
oervicalis  is  not  only  distingimhed  by  the  small  size  and  im- 
movability of  both  pupils,  but  mainly  by  exceedingly  violent 
attacks  of  excentric  neuralgia  of  the  arms  and  legs ;  the 
paraplegic  symptoms  may  for  many  years  remain  of  a  low 
grade.  Tabes  basalis  generally  begins  with  derangement 
<»f  the  eyes — double  vision  or  squinting.  Tliere  are,  in  addi- 
tion, ulsu,  amblyopia  and  atrophy  of  the  retina,  while  ])ai« 
is  mostly  al>sent.  Tabe^  cerebeUaris  jnakes  'lUeK  known  by 
the  highest  degree  of  uncertainty  of  gait  and  a  receding  of 
all  other  symptoms.    Pain  never  occurs. 

If  the  catalytic  action  of  the  current  in  this  method  of 
ap}>]ication  takes  an  important  position,  we  must  seek  an- 
otlier  exjtlanation  for  the  method,  which  cuusibts  in  passing 
a  weak  current,  generated  from  ten  or,  at  the  highest,  twen- 
ty elements,  through  the  neck  to  the  luniltar  region,  and 
which  ul-o  has  been  fleeomi)anied  by  good  results.  Ilere, 
unless  we  take  it  for  granted — what  has,  however,  not  yet 
been  proved  by  any  fact — that  it  is  po>sible  to  revive,  by 
means  of  the  current,  the  t'unctionles??  fil>res  and  ganglion- 
cells  of  the  spinal  marrow,  the  iiTunistakfil^ly  favorable  in- 
flnenee  of  tlie  current  can  only  be  accounted  for  by  a«i<nming 
thj't  it  renders  the  diseased  and  inactive  elerueiit^,  wliich  are 
stUl  cajKible  of  performing  their  functions,  lit  for  activity. 
This  is  siniihir  to  those  cases  of  congenital  facial  ])aralysi8 
observed  hy  me,  in  which  a  single  or  double  faradization 
rendered  the  ])uccinator  muscle  supplied  by  the  motor  por- 
tion of  the  trigeminal  ner.ve  capable  of  permanently  per^ 
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fonning  its  fiiiietion,  although  they  did  not  come  under 
medical  trcatinent  until  after  ten  and  even  nineteen  years.' 
Weak  currents  are  here  especially  indicated,  because  most 
of  the  patients  aflVcted  with  disease  of  the  q)inal  marrow 
sutier  from  great  nervous  irritahility,  and  OODflO^UOlltly  their 
nervon.5  s  vat  em  is  ejisilv  exhausted. 

Dr.  ^oeligiuuelier'  has  pablished  the  following  case  of 
this  kind  : 

Thielemann,  a  mason,  aijed  fortv-two  rears,  had  had  an 
apoplectic  attack,  tirst  tive  years  and  then  two  years  airo. 
After  the  first  attack  his  four  extremities  were  rarionsly 
paralyzed  to  a  high  degree,  an<l  he  did  not  recover  till  half 
a  year  afterward.  The  jmralytic  state  broui^ht  about  by 
the  second  attack  still  remained  to  the  same  degree  and  e\-- 
tent  when  he  was  received  into  the  institution.  Oonceniinir 
the  motor  di?turbntice>,  he  appears  on  the  street  as  if  ho 
were  drunk ;  his  left  lei;  and  right  arm  are  especially  weak. 
Every  attempt  to  stand  with  closed  eyes  is  followed  by  an 
attack  of  dizzine-s.  He  is  unable  to  mount  a  chair  without 
help.  The  folio  win  tr  J^re  tlie  symptoms  of  deranged  sensi- 
bility :  Pain  in  the  sacral  and  lumbar  region;  deafness,  and 
formication  in  the  liands  and  feet;  impossibility  of  feeling 
small,  thin  substance^,  like  coins  or  needles,  or  to  take  them 
off  the  table :  and,  finally,  a  sensation  as  if  his  chest  were 
compressed  by  a  strap.  The  anaesthetic  zone  extends  from  the 
level  of  the  spinal  scapulae  up  to  the  vcrtr  x;  and  laterally  to 
the  side-whisker-.  In  this  zone  the  prick  of  a  needle  is  well 
localized,  but  sensation  is  dull,  the  same  as  in  the  fingers 
and  t'H'-.  He  denies  any  excess  in  venery.  Has  had  ^cven 
children,  the  la-t  ten  year^  njro.  Ts  impotent,  haviuLT  no 
erections.  The  urine  dots  not  come  out  with  the  proper  jet^ 
and  sometimes  escapes  involuntarily. 

The  patient  was  treated  daily,  for  ten  minuteSi  with  a 

>  8eeOuM<l  andSS. 

*  See  CoRMpoiidtiisblfttt  d«r  Tmiai  dmt  Aartt*  d«r  Bc^anngnlMriifai 
MMMbvrg,  1861,  7. 
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enrrent  of  ten  elements  descending  the  fiplnal  niarrow,  by 
placing  the  positive  pole  aboye  the  annsthetic  dorsal  zone, 
and  the  negatiye  pole  on  the  npper  Inmhar  region.  After 
the  first  application,  the  resolt  was  wonderful.  The  pain  in 
the  hack  ceased,  sensibility  in  the  thnmb  and  index-finger  of 
both  hands  improved  a  great  deal ;  he  walked  more  secoreljr, 
and  crossed  the  street,  for  the  first  time^  without  a  cane. 
After  the  second  application  he  was  able  to  turn  the  head 
in  every  direction  without  getting  dizzy,  as  before,  when- 
ever he  looked  behind  while  walking.  About  an  hour  after 
the  second  application  he  perceived  a  higher  sensibility  in 
both  middle  fingers.  After  the  third  application  the  feeling 
in  both  hands,  the  little  fingers  excepted,  was  very  good ; 
he  also  felt  the  fioor  better,  and  the  left  leg  was  stronger. 
He  said  that,  since  the  third  application,  he  constantly  f^lt, 
fi>r  a  short  time  after  each  application,  an  increased  tickling, 
first  in  the  more  paralyzed  foot,  then  in  the  left  ann,  then 
in  the  right  arm,  then  in  the  right  foot,  and  finally  in  every 
extrt'inity  alike.  After  the  fifth  application,  the  walk  of  tlie 
patient  had  visibly  iinprove<l.  He  was  now  able  to  walk 
upon  the  pavement  for  a  whole  afternoon  at  a  time;  furilier- 
more,  he  perceived  plainly  tlie  slightest  touch  in  the  anies- 
thetic  zone ;  his  sleep,  formerly  very  restless  and  j>liort,  had 
now  bfconie  long  and  deep.  During  the  seventh  application 
the  current  was  felt  in  the  little  finger  of  the  right  hand. 
As  he  now  complained  onl}'  of  a  painful  f^tiflnesg  of  the 
neck,  six'  elements  were  j):i>^pd  through  it,  in  addition  to  the 
ten  applie(]  to  the  vertebral  column.  In  this  rnaTincr,  al-o, 
the  yuitient's  last  complaint  was  removed  a]mt»st  entirely 
at^rr  btven  additional  api'lications,  bo  that  he  could  be  con- 
sidered cured  after  fourteen  apjdications. 

Dr.  Seelignineller  saw  the  pntient  nirain  a  year  and  a 
half  after  the  treatment.  The  result-^  obtained  by  it  were 
subsitantially  the  same.  II*'  li-ul  been  able  to  work  contin- 
unlly.  and  nothin<x  n-maincd  of  his  former  disease  except  a 
slight  dragging  of  the  left  foot* 
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Few  such  prononnced  cases  are  on  record  up  to  the  pres- 
ent time.  More  frequently  the  progress  made  after  the  first 
applications  is  astonishing,  hut  soon  arrives  at  its  limits, 
which  cannot  be  over8te])ped,  probably  on  account  of  the 
existing  anatomical  changes.  Frequently  we  must  remain 
satisfied  with  having  improved  one  or  the  other  symptom, 
and  often  even  this  is  not  attained.  Sometimes  it  is  advan- 
tageous to  add  a  peripheral  to  the  central  treatment,  partial- 
ly by  employing  the  j^pinal  marrow-nen'e  current,  partially 
by  direct  galvanization  of  the  sensitive  nerves,  which,  if 
indicated — that  is,  after  removal  of  the  irritation  of  the 
spinal  marrow — are  not  without  influence  upon  the  security 
of  gait.  In  each  case  the  experiment  must  decide  on  their 
suitableness. 

I  have  myself  met  with  as  much  success,  through  fara- 
dization of  the  anffisthetic  skin  by  means  of  the  electric 
brush,  as  could  be  obtained  by  galvanization.*  On  one 
hand,  probably  the  direct  influence  on  the  sensible  nen  es, 
on  the  other  hand,  the  reflex  action  produced  by  the  brush 
from  the  sensible  upon  the  motor  nerves,  has  contributeil 
to  the  attained  result.  It  is,  of  course,  understood  that  the 
latter  method  is  made  use  of  by  way  of  experiment  only 
in  such  cases  where  there  are  not  only  no  symptoms  of  in- 
»  flamuiatory  irritation  of  the  spinal  marrow,  but  where,  also, 

there  exists  even  no  increased  irritability  in  decrepit,  old 
individuals. 

Case  85. — Professor  Z.,  bom  in  1803,  although  not  a 
strong  child,  still  always  enjoyed  good  health.  Wliile  a 
young  man,  he  was  very  much  devoted  to  his  studies,  lead- 
ing necessarily  a  most  sedentary  but  in  every  respect  tem- 
perate life.  In  1844  he  noticed  for  the  first  time,  especially 
after  an  unusual  mental  exertion,  a  decided  relaxation  of 
his  limbs,  with  a  violent  headache,  against  which  neither 
Kisfiingen  nor  Franzensbad  gave  any  relief.  His  complaints 
even  increased  since  that  time,  especially  in  1846,  he  fre- 

>  See  Case  85. 
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qnently  fainting  in  consequence  of  the  headache.  A  Bojonm 
of  six  weeks  in  Hombmg,  a  jonmey  through  France  and 
Belginm,  and  finally  the  aea-baths  of  Ofltend,  relieyed  the 
headache  entirely,  without  its  ever  returning  again.  In  the 
year  of  1848,  however,  which  caused  him  many  mental 
emotions  and  excitements,  an  abdominal  derangement  be- 
gan, increasing  gradually  in  violence.  Bianrhcea  followed 
constipation,  blood  and  mucus  passed  from  the  rectum,  and 
finally  he  was  affected  with  prolapsus  ani.  The  Marien- 
bader  Ereutzbmnnen  and  the  subsequent  use  of  sea-baths 
did  not  produce  the  sliglitest  change.  In  addition  to  this, 
there  supervened,  in  1851,  violent  pain  in  the  back,  extend- 
ing to  the  chest,  or  tiie  hips  and  thigbs,  or  the  hands,  in 
which  latter  case  writing  became  very  inconvenient  to  him. 
This  state  continuing  about  the  same  till  1857,  with  the  ex- 
ception of  a  few  exacerbations  caused  by  too  much  mental 
exertion  or  by  the  changes  of  temperature,  he  became  much 
worse  in  the  summer  of  the  same  year.  The  use  of  Ids 
hands  and  feet  failed  him  nearly  entirely ;  while  walking, 
on  the  11th  of  August,  he  suddenly  lost  all  power  of  sensa- 
tion; abdominal  and  vesical  derangement  also  ensued.  I 
saw  the  jiatieiit  ft)r  the  first  time  October  2,  lsr>7.  He 
was  then  liftv-foui*  jears  old,  iiuieinie,  emaciated,  and  ca- 
chectic. All  attempt  to  stand,  or  walk  a  few  steps,  his 
eves  closed,  produced  such  t(»ttering  that  he  seeim'<l  to  fall 
every  inoinent ;  at  the  j^aine  time  there  began  a  continual 
vibratiug  tnotion  of  the  orbicularis  pal|H'l)rarum.  Changes 
in  the  pupil  were  not  observed.  The  patient  complained  of 
a  sensation  of  constriction  oriLrinatinij;  from  tlie  lumbar  ver- 
tebrae, of  a  neuralgic  pain  along  the  course  of  both  ba])lit;noU8 
and  nlnar  nerves,  of  a  feeling  of  heaviness  in  his  liands,  stiflf- 
ne-s  in  bi>  feet,  and  especially  a  pertect  insensil)ility  in  the 
left  great  toe ;  also  a  frequent  desire  to  pass  water,  with  a 
scanty  evacuation,  e-]>efi;illy  in  the  daytime,  while  m  the 
night  the  urine  often  escaped  involuntarily,  it  being  thick, 
alkaline,  and  containing  sediment.    The  bowels  acted  slow- 
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ly,  usually  roqnirmg  injeotiong  of  cold  water.  The  anus  wai 
prolapsed,  the  nates  relaxed  and  emaciated.  Coneeming 
the  electric  condition  of  the  muscles,  the  electro-mnscnlar 
oontractOitj  and  Bensibility  were  reduced  to  a  very  moderate 
degree ;  the  skin,  however,  was  amBBthetic  in  the  lower 
nlnar  regions,  in  tiie  soles  of  the  ieet,  and  in  the  toes.  The 
feet  were  constantly  cold,  the  skin  diy,  appetite  pretty  fidr, 
sleep  frequently  intermpted  by  pain.  Thinking  that  there 
was  but  little  chance  for  improving  a  case  apparently  ao  far 
advanced,  I  deemed  it  sufficient  to  allow  the  electric  pencil 
to  act  in  a  plainly  perceptible  degree  upon  the  legs  and  feet, 
and  upon  the  aniss&etic  portions  of  the  arms.  The  result 
was  surprising.  The  patient  was  able,  after  the  third  ap- 
plication, to  stand  easier,  and  to  walk  throagh  the  room 
witliout  assistance,  the  pain  also  diminishing.  Sixth  appli- 
cation (October  20th) :  the  improvement  continued,  passing 
the  urine  became  essier,  the  patient  felt  stronger  and  more 
courageous,  the  feet  wanner.  Ninth  application  (October 
80th):  patient  can  write  easier;  pain  reappeared,  being, 
however,  but  slight  and  of  short  duration ;  the  gait  was  easier, 
the  tottering  less.  Thereafter  the  muscles  of  the  leg,  quad- 
riceps femoris,  and  tiie  glutssi  muscles,  were  stimulated  by 
mild  currents.  Fourteenth  application  (November  Vlth): 
patient  had  taken  a  walk,  felt  very  weU  after  it ;  urine 
flowed  easier  and  more  freely,  the  involuntary  nightly  escape 
waa  less,  feet  were  warm.  The  patient  was  able  tu  walk  from 
hi.s  residence  to  the  Tioval  Libnirv,  aiul,  after  workiiiir  lor 
several  liours,  to  return  houic  ugain  ou  foot.  Pain  irencral- 
Ij  only  ensued  in  tlie  course  of  the  winter,  during  fluctu- 
ations of  temperature,  wlien  efipecially  the  great  toe  of  his 
left  foot  wab  affected.  The  insensibility  of  the  handa  oc- 
curred only  temporarily,  and  then  in  never  as  high  a  decree 
as  before.  The  urinary  cuuiplaiutB  >till  existed,  hut  were 
considerably  diminished.  lie  continued  in  this  ?tate  of 
health  for  the  next  year,  iimig  steel-baths,  and  being  en» 
abled  to  walk  great  distances  without  diliiculty. 
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TVe  have  alrea<ly,  in  tlie  previous  diapters,  ])C't'ome  ac- 
quainted with  a  r>cr'u'-  ol  cases  cured  or  improved  hv  sral- 
vanizin^  the  >vnip:itlu^tic  nerve.  Tliey  were  the  following: 
1.  Paraly^i-  of  va8oiiu>tor  n«'rvf'-  /"-ee  Case  1).  2.  Priiiiarv  ar- 
terial -pa-'in.  3.  Apoplectic  paraly^is  (^ee  Case  ^7).  4.  Ca^es 
of  progressive  nnncTilar  atrophy,  with  or  without  swelling: 
of  the  joint?  f~ee  (  ascr^  paj^es  253  and  299).  5.  Neuralgias 
and  ?pa'^m?  of  cerebro--pina1  nerves,  the  f^tartinj^-point  of 
which,  as  the  re>ult  of  tlie  treatment  ])r(»vf'd  ])eyond  doubt, 
had  to  be  souglit  for  in  an  affection  of  the  sympathetic  isy^- 
tera  (see  Cases  pages  'VM  and  369).  The  cases  adduced  un- 
der 1  and  2  can  be  fully  explained  by  the  direct  action  of 
the  current  on  the  sympathetic  system,  and  the  intiuence  of 
the  latter  upon  the  vasomotor  nerves,  while  the  favorable 
results  obtained  in  apoplectic  paralysis  must  be  ascribed  to 
the  indirect  catalytic  actions  mentioned  on  page  370  and  in 
other  places.  It  ia  otherwise  with  the  cnieB  mentioned  nn- 
der  4  and  5 ;  their  accomplishment  must  he  explained  hj 
the  hypothesis  of  a  direct  or  indirect  influence  of  the  sym- 
pathetic upon  motor  and  sensor  nerves.  This  hypothesis 
appears  to  be  plausible,  jet  no  fact  can  he  adduced  in  proof 
of  it  except  Remak's  exj^crinient  quoted  on  page  80,  where 
he  produced  the  relaxation  of  the  levator  pal|>.  sup.,  and  the 
spasmodic  contraction  of  tl^e  orbicularis  palp.,  after  having 
cut  the  sympathetic  nerve  in  the  neck  of  a  cat.  We  find 
probable  reasons  for  the  relation  of  the  symi>athotic  system 
to  the  motor  nerves  in  the  setting  in  of  diplegic  contraC' 
tions,  which  can  be  produced  in  single  ca^es  only  from  the 
known  places  of  application  at  the  cerrical  ganglia  of  the 
sympathetic  ($ee  Case  87),  as  well  as  in  the  repeatedly  olv 
served  (in  progressive  mni^!^la^  atrophy)  i^ymptoms,  conHist* 
ing  of  an  increase  of  circumference,  power  of  function,  and 
ezcitabiltty  of  atrophic  muscles,  in  consequence  of  employ- 
ing the  same  method.  The  relation  to  the  sensitive  nerved 
IB  confirmed  by  the  repeatedly  experienced  sensation  of  the 
patients  during  this  operation— of  their  perceiving  a  passing 
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through  or  tiekling  in  the  arm  or  leg,  BometimeB  on  that 
aide  on  which  the  cervical  portion  of  the  sympathetic  haa 
been  brought  into  the  cnrrent^  BometimeB  on  the  opposite 
eide. 

With  reference  to  the  practice  of  the  method,  I  think 
it  better  to  place  one  conductor  on  the  inner  side  of  the 
stemoKileido-mastoid  mnsde,  while  the  other  is  applied  to 
that  portion  of  the  neck  where  the  respective  ganglion  is 
affected  by  the  greatest  possible  number  of  currents,  than 
to  apply  both  in  the  direction  of  the  stemo-cleido-mastoideus. 
In  the  first-mentioned  method  the  direction  of  the  cmreut  is 
necessarily  ratlier  Iiulitloroiit. 

We  shall  cite  a  tew  iiiure  eases  belonging  to  this  eatcgory. 

Case  86. — Gottfried  Kornemann,  aged  forty-six  years,  a 
waiter,  after  having  been  exposed  to  tlu?  mtluence  of  cold, 
perceived,  for  the  first  time  in  October,  1860,  a  feeling  of 
stinging  and  constriction  in  his  throat,  connected  vvitli  pha- 
ryngeal spasm,  rendering  the  act  of  deglutition  impossible 
for  liuurs.  These  attacks  recurred  at  uncertain  intervals, 
making  the  patient  feel  as  if  there  was  something  "  glued  " 
into  the  cavity.  *  Soon  other  disturbances  of  motion  and  >eii- 
satioii  su[ierveiietl.  They  consisted,  usually,  of  a  feeling  of 
tension  originating  in  tlic  heels,  and  thence  extending  along 
the  vertebral  column  to  the  occipital  region.  He  felt  as  if 
his  head  were  covered  with  a  eold  plate,  ]n>  che>t  eunstrieted 
with  a  hoop,  his  nlidomen  distended,  a-,  though  air  were 
being  cuntinuall}-  pumped  into  it.  At  times  there  ensued 
a  state  of  relaxation  and  exhausstion,  followed  V)v  a  general 
trembling,  or  a  feeling  of  insecurity  extended  over  the  whole 
body,  while  in  the  sittiriL''  position,  of  falling  oif  a  bench, 
while  walking,  of  having  india-rubber  in  the  joints  and  un- 
der the  soles  of  the  feet,  whieh  freqiiently  were  benumbed. 
Sometimes  visible  sj)asms  occurred  in  the  heels,  knee-joint*, 
and  in  the  neck,  which  latter  part  whs  so  violently  allecte<l 
that  the  head  was  turned  from  the  right  to  the  lelV.  Grad- 
ually he  found  it  difficult  to  stand;  walking  and  mouutiiig 
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etairs  became  impossible.  I  saw  the  patient  for  the  first 
time  on  Hay  5, 1865.  The  Btarting-2>oint  of  his  affection 
was  nndonbtedly  the  right  lateral  cervical  region,  whidi  was 
greatly  swollen,  hard,  and  very  painfvil,  especially  when 
pressing  upon  the  place  corresponding  to  the  saperior  cervical 
ganglion,  which  pressure  also  caused  simnltaneonslj  painfiil 
sensationB  reaching  as  fiur  as  the  occipnt.  The  sensibility, 
when  he  was  touched  or  pricked  with  a  needle,  was  intact ; 
the  patient  conM  feel  correctly  without  the  aid  of  his  sight. 
As  tiiis  case  depended  npon  the  disappearance  of  the  cervical 
swelling  (producing,  according  to  onr  diagnosis,  the  aboTe- 
mentioned  ejniptoms  by  pressing  upon  the  cervical  ganglia 
of  the  sympathetic),  a  large  conductor  was  placed  upon  the 
anterior,  and  another  conductor,  corresponding  in  size  to  the 
former,  upon  the  posterior  right  side  of  the  neck.  This 
treatment  having  been  c(mtinued  for  one  and  a  half  years, 
a  resorption  of  the  swelling  was  brought  about,  causing  a 
gradual  disappearance  of  all  the  symptoms  of  sensor  and 
motor  demngeraent.  In  this  patient,  also,  the  operation 
produced  a  feeling  of  flowing  in  the  arm  and  leg,  especially 
in  the  aflTectcd  right  side  of  the  body.  After  a  lapse  of  six 
months  the  patient  was  enabled  to  take  long  walks,  and 
to  perform  temporarily,  in  the  winter  of  1866,  his  duty  of 
waiting  at  the  table,  having  l>een  galvanized  two  hundred 
and  seventy  times  up  to  that  period.  In  tlie  course  of  the 
year  1867  be  presented  hiin><'lt'  but  rarely,  the  morbid  mp- 
toms  cea*;ing  one  after  another. 

Case  87.  —  Heinrich  Struck,  tailor,  aged  tweuty-tive 
Tears  and  bix  mouths,  suffered  from  a  severe  cold  in  his  nose 
about  eight  days  ago,  which  suddenly  dis?i}»]»eared,  being 
roitlaced  by  a  progressive  ancestliesia.  It  beiri^n  v^-ith  a  feel- 
ing of  tickling  in  the  sole  of  the  left;  foot,  accompanied  by 
a  sensation  of  cold  and  numbness.  These  sensations  af- 
fected, within  two  days,  the  whole  left  side  of  the  body, 
extending  up  to  the  ann,  the  auttrior  i>i>rtion  of  the  uiidom- 
mal  wall  only  remaining  intact.    Irritating  ointments  had 
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no  influence ;  on  the  contrary,  tlie  disease  also  attacked,  in 
spite  of  them  and  the  use  of  four  Russian  batlis,  the  whole 
right  side,  although  in  a  less  degree.  In  this  state  he  waa 
seen  by  me,  November  10,  1867.  There  was,  esj^cially  in 
the  left  arm,  a  feeling  of  great  weakness,  the  patient  being 
unable  to  hold  a  cane  with  that  hand.  Neither  could  he,  in 
consequence  of  the  ansesthesia,  take  small  substances  oft*  the 
table,  or  button  his  coat  with  this  arm.  Touching  the  skin 
with  the  finger  or  the  needle  was  felt  but  slightly.  Every 
attempt  to  separate  the  fingers  and  to  bring  them  near  each 
other  iigain,  was  followed  by  incorrect  movements.  He  also 
had  a  sensation  of  tension  in  all  the  joints  of  the  upi>er  and 
lower  extremities,  those  of  the  left  side  being  more  aflfected, 
as  was  the  case  with  the  other  symptoms. 

I  employed  the  full  strength  of  the  electric  brush  in  the  first 
two  applications — the  temporary  improvement  disappearing 
before  the  next  sitting.  In  the  next  three  applications,  the 
use  of  the  constant  labile  current,  from  the  brachial  plexus  to 
the  hand,  and  in  the  thigh,  in  a  corresponding  manner,  gave 
no  result  whatever.  I  now  resolved  to  galvanize  the  sym- 
pathetic nerve.  Galvanization  of  the  right  cervical  sympa- 
thetic nerve  produced  diplegic  contractions  in  the  arms  and 
legs ;  usually,  however,  not  till  the  actions  had  continued  for 
some  time,  and  to  a  higher  degree  in  the  first  applications 
than  at  a  later  period.  Galvanization  of  the  left  cervical 
sympathetic  had  either  no  result  or  but  a  slight  one, 
while  at  other  jx)ints  they  could  not  be  produced  at  all  in 
the  well-nourished  and  muscular  patient.  Togetlier  with 
the  application  of  the  positive  pole  to  the  right  cervical 
6}Tn pathetic,  there  occurred  a  strong  perspiration  in  the  left; 
axilla  and  vice  versa.  After  the  first  applications,  made  in 
the  beginning,  daily,  the  feeling  of  tightness  disappeared 
from  the  right  side ;  it  took,  however,  a  much  longer  time 
before  the  insensibility  of  the  left  side,  esi)ecially  of  the  arm 
and  hand,  decreased.  For  this  reason  the  treatment  had  to 
be  continued,  with  frequent  interruptions  of  two  and  three 
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days,  till  Janiuuy  10, 1868,  before  the  patient  again  became 
able  to  work,  and  no  rapid  improTement  took  place  nntll 
▼ery  strong  exurents  (up  to  Uurty-cight  elements)  were  em* 
ployed,  the  native  ^ectrode  being  nsoaUy  applied  to  the 
Inmbar  or  sacral  region. 

Dr.  Briseen  obeenred  the  following  case : 

Case  88.— A.  G.,  eighteen  jeara  of  age,  after  having 
lifted  a  vcfj  heavy  weight,  noticed  a  heaviness  and  stiffiieBS 
of  his  arms,  which  graduallj  increased,  especially  on  the 
right  side,  thence  extended  to  the  fingers,  making  it  impos- 
sible for  him  to  write.  He  also  was  af^cted  by  neuralgic 
pain  in  the  conrtse  of  the  median  and  ulnar  nenre.  After  a 
dz  weeks'  peripheral  treatment  with  the  constant  cnrrent 
had  not  only  done  no  good,  but  also,  according  to  the  pa- 
tient, rendered  him  still  worse,  he  applied,  on  the  25th  of 
November,  1885,  to  Dr.  Drissen,  who,  upon  an  examination, 
found  the  deltoid,  biceps,  and  extensor  muscles  of  the  right 
foreamj  to  be  hard,  and  Valleix's  pressure  points  on  the 
median  and  radial  nerves  painful.  He  but  imperfectly,  and 
with  great  exertion,  8Uccee«U<l  in  raisincr  the  arm,  bend- 
ing the  el))Ow-juint,  or  stretcLiug  aud  bending  the  liu<^ers, 
which  were  u^iiall  v  in  a  state  of  semiflexion.  The  applica- 
tion of  a  current  of  eighteen  elements,  with  the  positive  pole, 
up<m  the  fossa  8ul>clavicularis  sinistra,  and  with  the  ne^Mtive 
pule  uu  the  right  from  tlie  second  to  the  third  cervical  ver- 
tebra, caused  a  feeling  uf  warmth  in  the  right  arm.  At 
the  »<•('» (11(1  :i]»plicution  there  en^iued  stronjj  spasms  of  the 
biceps,  rendi'ring  the  elbow- joint  free:  in  the  third  applica- 
tion, the  deltoid  also  moved  spa>in(Hlically.  Under  this 
treatment  the  })atient  imj^roved  gradually,  and  was  dis- 
charged perfe<*tlv  cured,  January  20,  1806. 

Duriiijj:  this  treatment,  the  right  arm  \rm  twice  treated 
by  the  perii>licral  metlu>d  hvwayof  ex]wiinent  ;  he  became 
worse  each  time  the  fullowin^'  day.  The  internal  admia- 
istration  of  strychnine,  enntinued  fur  six  days,  caused  no 
increase  of  diplcgic  contractioDs  (as  mentioned  by  Remak), 
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but  was  followed,  on  the  eleventh  day,  by  spontaneous  con 
vulsions,  accompanied  by  a  retuni  of  the  neuralgic  pain. 


Of  all  kinds  of  paralysis,  the  nervous  and  muscular  kinds 
offer  the  most  favorable  field  for  the  employment  of  botli 
the  interrupted  and  the  constant  electric  current.  The 
method  is  different  according  to  the  situation  of  the  paral- 
ysis, either  faradization  or  galvanization  of  the  nerve  or  mus- 
cle being  performed.  The  latter  may  be  made,  as  above 
(page  145)  explained,  extramuscular  or  intramuscular. 

Concerning  the  choice  between  the  interrupted  and  con- 
stant current  in  each  individual  case,  peripheral  paralysis, 
if  at  all  capable  of  amendment,  seems  usually  to  be  most  ac- 
cessible to  that  current  for  which  the  muscles  have  retained 
the  irritability.  This  trial,  however,  must  not  be  undertaken 
till  the  latter  part  of  the  second  week  after  the  begimiing  of 
the  paralysis,  inasmuch  (as  is  shown  in  Case  on  page  244  and 
Case  33)  as  in  nervous  paralysis  no  derangement  ensues  be- 
fore tliis  time  in  the  electric  action  of  the  paralyzed  muscles. 
At  that  period,  peripheral  paralysis,  in  which  the  intenuit- 
tent  current  produces  more  or  less  muscular  contraction,  is 
treated  with  it ;  those  cases,  however,  in  which  the  fara- 
dical  excitability  is  lost  and  the  galvanic  preserved,  with  the 
battery  current — while  in  the  majority  of  cases  where  the 
reaction  for  both  kinds  of  current  is  still  existing,  although 
in  a  less  degree,  both  induction  and  battery  current  may  be 
used  successfully.  If  the  physician,  as  is  usually  the  case,  has 
but  the  induction  apparatus,  he  must,  in  order  to  avoid  over- 
irritation,  bear  in  mind  what  has  been  said  about  it,  pages 
64  and  157,  tliat  is,  he  must  employ  currents  of  medium 
strength,  rarely  interrupted,  the  applications  being  of  short 
duration.  As  soon  as  the  electro-muscular  contractility  in- 
creases, the  strength  of  the  current  is  to  be  decrease<l.  If, 
howe\  er,  he  possesses  contrivances  fit  for  the  generation  of 
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both  kmda  of  currents,  he  will  combine  ibem  in  many  cases 
with  advantage,  either  by  improving  the  leaetion  for  the 
intermittent  by  paesing  through  a  constant  current  (see  pogo 
61),  or,  after  having,  by  means  of  galvanization,  rendered 
the  nerve  more  eapable  of  conduction,  by  exciting  through 
fiutulization  the  paralyzed  or  asthenic  muscles  more  strongly. 

If  we  examine  more  closely  those  cases  of  paralysis  in 
which  the  reaction  after  the  induction  current  is  perfectly 
extinct,  but  that  of  the  battery  current  pre^erved,  we  may 
convenieutly  divide  them  into  two  groups.  To  the  fii*st  be- 
loTiiT  tboj>e,  in  whic-li  the  (.outructions  followingj  tlie  guivanic 
iiiiuitioii  ]i;ive  sunk  under  the  normal  staTidurd  ;  and  to  the 
second  those  exceeding  the  uunual  staiitlai.l.  For  the  first 
group,  comprising,  according  to  all  ob&ervations  made  about 
it,  single  cases  of  traumatic  nervous  paralysis,  cases  of  rheu- 
matic facial  paralysis,  paralysis  of  the  soft  palate,  etc., 
we  may  accept  Neumann's  opinion  (see  page  61),  tliat,  as 
hooii  ua  the  vitality  of  a  nerve  or  muscle  has  sunk,  there 
ensue??  a  stage  in  which  the  constant  current,  if  applied 
lonirer  tlian  a  inoment,  produces  on  the  paralyzed  muscles 
and  uer\  es  the  etTect  of  irritation  which  cannot  be  obtained 
througli  inchiced  currents  of  a  momentarv  duration.  Ac- 
cordiiiir  to  our  ex])erTenee  so  tar,  tlie  disturluuice  of  nutrition 
of  the  injured  nerves  in  ^tcriphoral  i^aralysi^,  beprinning  Irom 
the  sh"glitfst  an<l  advancing  to  tlie  higliest  degree,'  is  recog- 
nized by  the  following  ditferences  in  the  reaetion  :  First  de- 
gree. Motility  limited  or  bus] •ended,  exeitahility  normal  for 
intermittent  and  constant  currents.  Second  degree.  Fara- 
dic  and  galvanic  contractility  diniin'-licd.  Third  degree. 
Excitability  extinct  for  the  faradic  current,  preserved  for  the 
galvanic  current  in  both  nerve  anfl  muscle.  Fourth  degree. 
Excitabilitv  of  nerves  extinct  for  both  kinds  of  current,  but 
muscular  irritability  preserved  for  the  constant  current. 
Fifth  degree.  Both  nerves  and  muscles  are  entirely  deprived 
of  excitability  for  both  kinds  of  the  electric  current  This 

1  SeeZiemflsen,  L    p,  m 
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divitsioii,  however,  does  not  compriBe  all  the  existing  forms 
of  this  disease ;  tlius  I  treated  a  facial  paralysis  of  a  little  boy 
where  neither  galvanization  nor  faradization  of  the  nerves 
or  muscles  could  produce  weak  convulsions,  which  only 
could  be  accomplished  through  reflex  action  from  the  tri- 
geminal nerve  by  rapidly  passing  a  small  conductor  along 
the  muscles.  Thus,  in  the  later  stages  of  traumatic  paral- 
ysis, the  faradic  retiuns  before  the  galvanic  excitability, 
or,  in  rare  cases  of  paralysis,  caused  by  lead-poisoning,  the 
galvanic  excita])ility  of  single  muscles  has  suffered  more 
than  the  faradic.  Finally,  paralysis,  in  consequence  of  lead- 
poisoning,  or  injur}-,  may  have  been  removed  long  ago, 
^'hile  the  electric  irritability  is  still  more  or  less  reduced,  or 
even  entirely  extinct.' 

With  regard  to  the  second  group,  however,  the  charac- 
teristic feature  of  which  consists  of  convulsions  after  gal- 
vanic irritation,  considerably  exceeding  the  normal  state,  to 
which  belong  a  great  number  of  cases  of  rheumatic  facial 
paralysis,  lead-poisoning,  and  also  single  cases  of  progressive 
muscular  atrophy,  I  must  maintain  my  opinion,'  pronounced 

'  This  variety  of  capes,  not  yet  thoroughly  investigated,  of  the  muscular  ac- 
tion following  the  use  of  the  constant  current,  the  number  of  which  is  still 
further  increased  thruugh  the  uhscncc  or  predominance  of  contraction  at  the 
opening  and  cl(>^>ing  of  the  circuit,  prevents  us  making  good  use  of  the  galvunio 
curn-nt  for  the  diagnosis  of  paraly.*sis  as  extensively  us  with  the  faradic  current, 
for  which  reason  we  have  given  it  but  a  passing  notice  in  the  eighth  section. 

•  A.  Eulcnburg,  also  convinced  by  the  observation  of  a  case  of  facial  paral- 
ysis, lately  informed  me  that  he  fully  agrees  with  my  view  in  regard  to  the  nature 
of  these  spasms.  I  cannot  but  pronounce  my  decided  doubt  about  the  manner 
in  which  both  A.  Eulcnburg  (Zur  Therapie  der  rheumatischen  Facial- Paralysis. 
Deutschcs  Archiv.  fQr  klin.  Medecin.  1806.  Band  II.  Heft  I.),  and  especially 
Zierassen  (Die  Electricitiit  in  der  Medicin.  1866.  Page  99),  have  refuted  my 
opinion  by  simply  denying,  as  not  existing,  every  thing  not  observed  by  them- 
Belves  in  a  comparatively  small  number  of  cases.  Thus,  Eulcnburg  says  that 
in  his  oMei  the  excitability  for  the  galvanic  current  did  not  decrease  as  tho 
symptoms  improved  ;  what  I  maintained  to  happen  in  my  cases,  also,  that  the 
convulsions  observed  by  him  were  under  no  circumstances  spasmodic.  Ziemssea 
eren  s«id  that  the  quality  of  the  contraction  of  both  facial  halves,  aL-oording 
to  his  obsen'ations,  wu  the  reverse  of  what  I  had  pronounced  it. — Bcfurt:  funo* 
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in  the  Berliner  Hed.  Geeelsehaft,  at  the  occasion  of  a  lecture 
<m  fiusial  pandjais,*  namelj,  that  such  caees  are  the  result  of 
reflex  spasniB. 

In  caaea  of  lead-poiBomng'  and  of  progressive  muBonlar 
atrophy  marked  by  an  nnnsnally  high  degree  of  reflex  ex- 
citation, the  Betting  in  of  reflex  spaamB  after  the  me  of 
weak  galvanie  cnirents  can  eaaily  be  explained.  It  iB  dif- 
flvent  with  regard  to  facial  paraljsia  above  referred  to. 
Here  there  ooenr :  1.  Gaeea  in  which  neither  through  the 
intermittent  nor  through  the  oonBtant  cnrient  do  Bpasms  re- 
flnlt  from  the  excitation  of  the  m<Hor  points,  these  spasms 
rather  ensning,  and  nsnally  very  intensely,  from  the  excitation 
of  the  places  of  exit  of  the  trigeminal  branches  in  the  face.* 
9.  Oases,  in  which  both  the  employment  of  a  battery  current 
of  eight  to  ten  elements,  and  the  application  of  one  conductor 
to  the  neck  or  behind  the  neck,  the  other  being  placed  upon 
any  other  place  of  the  face,  cause  unusually  active  contrac- 
tions, while  every  single  muscle  tlms  placed  in  a  state  of  con- 
vulsion is  perfectly  indifferent  to  tbc  direct  iuHucuee  of  a 
much  stronger  current,  in  wliich  also,  with  the  progressing  im- 
provement, a  constantly  increasing  number  of  elements  must 
be  added  in  order  to  <»l»taiu  the  same  result.  3.  C'a-('>,  in 
which  a  current  ol  it  w  dements  (tsix  to  eight),  when  directed 
to  tlie  muscles  of  the  ]>aralyzed  side,  produces  contractions  at 
the  opening  and  clus-ing  of  the  circuit,  while  tliey  do  not 
occur  on  the  sound  side  until  sixteen  or  twcTity  element-  are 
added,  and  even  then  tlie  (iynijitoms  arc  decidedly  milder 
than  <»n  the  jniralyzed  side  icnses  of  Eaierlacher,  Sehultz, 
Neumann,  etc.,  etc.).  It  can  hardly  be  doubted  that  the 
c»8«s  mentioned  under  1.  and  2.  are  reflex  spasuis,  the  oc- 

ing  a  definite  opinion,  the  grettcat  cue  cni({ht  to  be  txetdatd  in  the  treatment 

of  gucb  subtle  qaefltioDS. 

<  See  Deutucbe  Klinik.    1864.   Ko.  2. 

*  See  A.  BolodmiYt  BeiMge  war  Gelvano-pathologie  imd  Thcrepie  der 
Ulumuigeii.  BefL  klia.  Wodiouwhrill.  1SS8.  No.  Sl 

»  S«e  SoDge,  FacialSs-Lihmaiig  tukd  Const&nter  Btrom.  Dentsche  Klinik. 
mt.  Page  99. 
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cnnence  of  wliichy  in  the  skin  of  the  fiMe,  is  eBpecially  facili* 
tated  by  its  large  snpplj  of  sensitive  nervc:^,  nm\  the  fre- 
quent anastomoses  between  the  trigeminal  and&cial  nerTes, 
although  we  are  at  a  loss  to  find  the  centre  causing  the  re- 
flex action.  The  cases,  however,  mentioned  under  8.  may, 
perhaps,  be  explained  in  a  diiferent  manner. 

After  these  goiK  ral  remarks,  we  shall  treat  of  some  es- 
pecially remarkable  forms  of  peripheral  paralysis. 

The  treatment  of  peripheral  facial  paralysis  frequently 
ofiers,  even  to  the  most  skilful  specialist,  the  greatest  diffieol' 
ties,  in  case  the  perfect  integrity  of  the  frinction  of  the  mus- 
cles, and  of  the  expression  of  countenance,  is  desired  to  be 
obtained.  The  causes  for  this  opinion,  hardly  to  be  opposed 
at  the  present  time,  are  the  following:  1.  Nowadays  the 
antiphlogistie  treatment,  even  in  cases  where  the  paralytic 
condition  Is  preceded  by  symptoms  of  irritation,  periostitic 
pain,  etc.,  is  frequently  n^lected,  thus  preventing  the  reso- 
lution of  the  exudation.  2.  This  exudation  into  the  aque- 
dnctns  Fallopii  is,  in  nearly  eveiy  case,  the  cause  of  periph- 
eral facial  paralysis,  producing,  more  or  less,  by  pressure,  a 
destruction  of  the  nerve-fibres,  if  it  be  not  of  a  serous  but  of 
a  more  plastic  nature.  3.  Host  of  the  facial  muscles  have 
but  one  firm  point  of  attachment  to  the  bone,  while  the 
other  point  lies  in  the  skin,  causing  contractions,  or  at  least 
deformities  in  the  expression  of  countenance,  unless  perfect 
contractility  is  restored.  Consequently  contractions  exist 
not  only  in  facial  paralpis,  treated  by  the  intermittent,  but 
also  in  cases  treated  by  the  constant  current,  and  even  in 
those  nndei^ing  no  treatment  whatever,  although  it  cannot 
be  denied  that  the  improper  use  of  the  induction  current  may 
facilitate  their  formation,  especially  if  the  healthy  muscles  are 
irritated  with  too  long  applications  of  rapidly-repeated  cur- 
rents. The  formation  of  such  contractionB  may  be  recognized 
by  the  following  premonitory  symptoms :  1.  By  an  unusually 
rapid  return  of  tonicity  in  a  muscle  shortly  before  paralyzed. 
2.  By  spasm  aflecting  the  muscles  spontaneously  or  afUr 
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mecliaiiical  irritation,  such  as  rulihing,  kneading.  These 
gvTOptoms  ensuing,  the  current  is  to  be  reduced  or  entirely 
suspended  for  sonic  time,  and  the  treatment  directed  merely 
to  the  diseased  nerve.  If  the  contraction  is  already  plainly 
in  existence,  a  stalde  battery  current  of  ten  to  twenty  ele- 
ment? ip  passed  tlirongh  it,  or  single  powerful  induction 
shocks  are  employed  for  the  puri>(>?e  of  releasing  it.  These 
methijds  are  best  combined  with  the  use  of  me<*hanical 
nicaiif-  10  stretch  the  contracted  muscleB,  as  recouuncnded  by 
Eitbnann,  or  the  introduction  of  a  wo<>doTi  ball  between  tlie 
cheek  and  maxillary  bono.  Spa.snis  sometimes  occur  in  such 
cases,  symptoms,  as  it  were,  of  a  reviving  vitality  of  the  uius- 
cle^.  These  spasms  allow  a  favorable  prognosis,  as  then  a 
cure  is  usually  more  quickly  accompli<«hed  by  treating  nerves 
and  muscles  with  the  constant  current.  4.  The  symptoms 
accompanying  paralysis,  and  still  more,  the  spasmodic  phe- 
nomena following  the  use  of  the  different  currents  and 
methods  of  application,  require  tlie  most  careful  attention 
during  the  treatment.  In  this  regard,  the  following  thera- 
peutic principles  are  to  be  kept  in  view : 

1.  If  the  reaction  to  the  intermittent  current  is  more  or 
lees  well  preserved  at  the  end  of  tlie  second  week  afler  the 
beginning  of  the  paralysis,  a  primaiy  moderately  strong  in- 
termittent current  is  to  be  directed  upon  the  single  muscles, 
a  course  which  must  be  especially  recommended,  if  all  the 
muscles  have  not  suffered  equallj  in  their  electro-nmscular 
contractility.  The  £M)ial  nerve,  however,  may  be  irritated 
eitiher  directly  by  means  of  a  thin  electrode  placed  behind 
the  ear,  by  the  mastoid  process  and  the  articulation  of  the 
lower  maxillary,  or  indirectly,  as  recommended  especially  by 
M.  Eosenthal,  throngh  veflez  action  from  the  trigeminal 
nerve,  by  applying  the  copper-pole  to  the  macons  membrane 
of  the  cheek  and  drawing  the  zinc-pole  over  the  paralyzed 
muscles  or  the  respective  nerve-brwi^es.  2.  In  those  ca-es, 
bIbo,  wl^glli^ll  electFo-moMaiVcotitraotijity  is  r ed  1 1  >  1  to  a 
od  resiil|^^^^^bQa]Iy^'%f!  obtsined  i<rb 
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the  induced  cnrrent,  although  only  after  a  longer  conrf»e  of 
treatment,  if  care  i.s  taken  to  diminish  the  strength  of  the 
current  in  proportion  to  the  gradually-increasing  electro- 
muscular  contractility.  However,  the  constant  current  is 
generally  preferable  in  these  cases,  if  both  kinds  of  currents 
are  at  the  disposition  of  the  practitioner.  3.  But,  in  those 
cases  in  which  the  intennittent  current  produces  no  spasms 
whatever,  while  they  are  caused  by  the  battery  current,  di- 
rected either  to  the  nerve  or  to  the  muscle,  the  constant  cur- 
rent is  indicated.  This,  however,  must  usually  be  applied 
to  the  facial  nerve  itself,  as  correctlv  mentioned  bv  Baeren- 
winkel,'  especially  in  those  forms  of  facial  paralysis  known, 
on  one  hand,  by  the  want  of  any  reaction  after  direct  mus- 
cular irritation ;  and,  on  the  other  hand,  by  the  setting  in 
of  extensive  reflex  spasms,  after  applying  one  conductor 
to  the  neck,  etc.,  and  the  other  to  any  other  part  of  the 
paralyzed  side.  After  this  the  spastic  muscle  may  be  at- 
tacked by  stable  currents,  if  direct  irritation  is  followed 
bv  undoubted  contractions.  .  Here  the  intermittent  current 
can  only  be  usefully  employed  at  a  much  later  period, 
after  voluntary  motion  has  been  recovered,  the  muscles, 
however,  still  being  relaxed  and  deprived  of  their  tone. 
Cases  of  this  kind  jjenerallv  allow  but  an  unfavorable 
prognosis,  for,  although  frequently  recovering  without  leav- 
ing deformity,  a  long  course  of  treatment  may  always  be 
expected.  4.  Finally,  cases  of  facial  paralysis  occur,  fol- 
lowed by  contractions  or  clonic  spasms,  and  usually  not  on 
'  the  paralyzed,  but  on  the  opposite  healthy  side,  contrac- 
tions, the  origin  of  which  can  hardly  be  ex|)lained  except  by 
supposing  that  the  irritation  of  a  motor  fibre  is,  under 
certain  circumstance^,  bv  an  increased  irritabilitv,  conducted 
to  the  centrum,  and  thence  transmitted  to  homologous 
parts  of  the  other  side  (Eemak).  In  this  type  of  paralysis, 
in  neuritis  (see  Case  on  page  328,  and  Case  61),  the  constant 

'  Zur  Casuistrik  der  doppelf>eitigen  Facial-Liihmungcn,  etc.   Archiv  fur  Heil* 
kunde  viiL,  Jafargang,  1867,  page  71,  et  $eq. 
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carrent  b  to  be  directed  to  the  inflamed  nerre.  This  para- 
lytic  oondition  is  ardinarily  recognized  by  an  nnusoal  indi* 
naniitiOii  to  form  permanent  contractioue,  so  mnch  80,  that 
flhortening  of  single  paralyzed  muscles  takes  place  soon  after 
the  beginning  of  the  paralysis,  where  the  paralytic  condition 
18  probably  caused  by  a  nenritiB  fadaliB. 

We  hare,  nnder  I^oa.  29  and  80,  reported  two  cases  in 
which  the  paralytic  state,  induced  probably  by  a  serons  ezn« 
dation,  and  possessed  of  a  more  or  less  normal  electro-mns- 
onlar  contractility,  was  rapidly  cnred  throngh  the  nse  of  the 
intermittent  cnirent.  We  now  famiah  a  series  of  more  dif- 
fiealt  cases. 

Cass  89. — Carl  A.,  merchant,  thirty-five  years  of  age, 
always  healthy,,  contracted^  on  May  24, 1860,  a  severe  cold, 
by  standing  in  a  doorway,  in  a  heated  state,  with  his  coat 
off.  On  the  next  afternoon  he  noticed  that  he  was  unable 
to  whistle.  He  paid,  however,  no  attention  to  it,  and  went 
into  the  country,  but  awoke,  on  the  26th,  with  a  complete 
&cial  paralysis  of  the  left  side.  After  having  used  can- 
tharides,  ointment  of  veratrine,  lye,  and  Kussian  baths^  for 
three  weeks,  he  came  to  my  office  on  June  15th.  In  the 
local  i^ymptoms  of  the  paralysis,  as  yet  no  fiivorable  change 
had  taken  place,  there  was  no  trace  of  voluntary  motion  in 
the  affected  muscles,  the  electro-muscular  contractility  being 
almost  entirely  extinct.  Patient  complained  of  a  continud 
buzzing  in  his  left  ear.  During  thirty  applications,  made 
till  August  15th,  when  I  suspended  the  treatment  on  ac- 
count of  a  journey,  his  condition  had  improved  so  far  that 
he  was  able  to  perform  the  function  of  eating  and  drink- 
ing, he  could  also  cormgate  the  left  side  of  the  forehead, 
and  draw  the  angle  of  the  mouth  upward  and  outward. 
The  left  wing  of  the  nose,  however,  was  still  lower  than 
Ae  right,  the  sulcus  naso-labialis  filled  out,  the  eye  could 
not  be  closed  except  with  the  aid  of  the  zygomaticus  major 
muscle,  neither  could  the  patient  whistle,  in  consc<|uence 
of  the  atrophied  condition  of  the  muscular  fibres  of  the 
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left  })art  of  the  orbicularis  oris,  When  I  saw  the  patient 
again,  after  my  return  un  the  r.th  of  Octoher,  hid  condition 
was  generally  improved,  all  the  muscles  were  more  de- 
veloped, he  was  ul>le  to  i>urse  the  mouth  and  to  wlii.-tle, 
while  the  hiizzinir  in  the  ear  had  also  disappeared.  But  iiow 
the  left  iia-al  wiiiir  was  hiirlier  than  the  riirhl  one,  the  >ul('ti« 
naso-lahialitj  was  more  distinct  <ni  the  left  than  on  the  ritiht 
side,  a  feeling  of  tension  followed  the  inotii)ns  of  the  left  side, 
which  extended  from  the  upper-lip  to  the  eye,  eansed,  like 
the  svni{>tonis  just  mentioned,  l»y  a  (M»ntractiou  of  the  left 
levator  anj^rularis  which  could  he  felt  from  the  inner  surface 
of  the  mouth,  like  a  tendinous  cord.  Through  this  muscle  a 
constant  current  wa>  directed,  the  use  of  which  diminished 
the  contraction  c< •nsiderahly,  so  that  after  the  tenth  applioa* 
tion,  October  2!Hh,  there  existed  but  slight  traces  ».f  it. 

Baierlachcr,  whose  merit  it  is  to  have  first  directeti  atten- 
tion to  the  different  action  of  the  intermittent  and  constant 
currents  in  facial  paralysis,  reports'  the  following  ease  : 

M.  B.,  a  factory -girl,  came  under  his  treatment,  suiiering 
from  a  lateral  facial  paralysis  of  eight  weeks'  standing.  In- 
duced currents  of  great  strength  caused  hut  a  vers  sligiit 
reaction.  The  application  of  the  induced  current  for  three 
weeks  imj)roved  neither  electro-mu»cular  contractility  nor 
tlie  ]»ower  of  voluntary  motion.  Then  Baierlacher  tried  the 
constant  current  of  fifteen  elements  of  Bunsen,  hy  placing 
o!ie  electrode  (Ui  the  trunk  of  the  facial  nerve,  and  the  other 
on  the  muscles  of  the  cheek.  Immediately  after  the  tirst 
closinir  of  the  circuit,  a  strong  spasm  took  jilace  in  all  the 
muscles -ujqilied  l>y  tlii- nerve.  After  the  third  time  a  rey 
markahle  iin|)roveiuent  was  noticed,  and  after  four  addition- 
al applicHtions  the  patient  left,  satislie<l  with  the  result. 
Baierlacher  saw  her  aj^ain  after  half  a  year,  and  did  not  lind 
the  slightest  deformity. 

CAiiE  90. — Mifid  Mary  S.,  aged  twenty-two  years,  was 

*  See  BeUnigc  zur  tber«p<>titi><;  h(  n  T<  rworthuDg  dct  gftlTMkiaolMn  BtTPIDCi 
BueriMhes  MriUiohe*  lateUigCQzblAtt,  1859,  No.  4. 
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attacked  by  a  Tiolent  pain  in  the  eus  on  August  27, 1S6S« 
after  having  spent  the  entire  previous  evening  in  the  garden, 
exposed  to  a  cold  gust  of  wind.  This  was  followed  the  next 
day  by  paralyBis  of  the  right  side  of  the  &ce,  with  gastric 
derangement^  which  latter. kept  her  in  bed  for  a  week. 
After  this  the  earache  was  replaced  by  a  dull  headache ; 
besides,  the  patient  was  so  mnch  reduced,  that  her  attending 
physician,  Dr.  Boehr,  did  not  permit  her  to  come  to  my 
office  till  October  6th.  The  paralysis  had  then  become 
complete.  The  induced  current  localized  on  the  muscles 
and  fecial  branches  of  the  right  side  of  the  face  produced  no 
trace  of  spasmodic  contraction,  although  she  experienced  a 
strong  pain  during  the  irritation ;  a  constant  current  of  ten 
elements,  however,  localized  in  the  same  manner,  produced 
strong  contractions  at  the  closing  and  weak  ones  at  the 
opening  of  the  circuit,  such  as  hardly  occurred  on  the  sound 
side  after  the  application  of  twenty  elements.  In  conse- 
quence  of  these  results,  the  battery  current  was  empk  ved. 
October  30th  (twelfth  application):  The  lower  eyelid  and 
the  wing  of  the  nose  are  again  a  little  raised;  the  patient 
draws  the  mouth  less  on  the  left  while  laughing.  Now 
only  a  current  of  sixteen  elements  is  necessary  to  produce  a 
strong  Bpasm ;  the  muscles  also  begin  to  react  mildly  to  the 
intermittent  current.  November  30th  (twenty-ninth  appli- 
cation) :  The  naso-labial  groove  is  more  distinct,  the  mouth 
less  distorted ;  the  eye  can  be  nearly  closed,  and  the  fore- 
head corrugated.  The  galvanic  excitability  has  still  more 
decrea.eed,  while  the  faradic  irritability  has  improved  con- 
siderably, and  on  that  account  the  induced  current  is  here- 
after used.  Under  this  treatment  the  improvement  advanced 
till  the  end  of  Deeemhor  (fortieth  ai)plieation),  so  that  noth- 
ing remained  but  a  ^  iiiht  distortion  of  the  mouth  dnrinsj 
langliing,  and  a  stiffness  of  the  lower-lip,  caiise<l  hv  a  slight 
rigidity  of  the  triangularis  menti,  wliich  disa]>peared  during 
the  months  of  January  and  Februarv,  1804,  after  the  current 
had  b^n  applied  to  this  muscle  six  tin»es  niure. 
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C\^E  01. — Mrs.  T.,  a  phlegmatic,  muvinic  purBon,  iniir- 
riod  for  two  veal's,  but  having  no  cliiidreii,  war;  affected  with 
paralysis  of  the  right  side  of  the  fac-e,  on  May  30,  1*^67.  after 
having  sufi'ered  from  neuralf,nc  ])ain  in  the  right  side  of  the 
head  for  several  dav*^,  while  the  sense  of  ta>tc  and  sensibility 
of  tlu'  riirht  half  of  the  tongue  were  aUo  deranircd.  Patient 
came  to  my  office  on  June  10th.  The  examination  gave  the 
following  resnlt  r  No  muscular  reaction  after  the  application 
of  ]iowerfnl  intennittent  current :  no  reaction  after  a  constant 
current  was  passed  directly  through  the  muscles,  yet  a  very 
distinct  action  of  the  facial  mu-clci?,  surpassing  that  of  the 
sound  side  in  strength,  extent,  and  precision,  followed  the 
use  of  8-10  elements,  one  conductor  being  placed  on  the 
neck,  the  other  on  any  part  of  the  rijj;ht  side  of  tlie  face. 
These  symptoms  indicated  a  lone:  course  of  treatment,  which 
view  was  fully  contirmed.  After  the  twelfth  application 
(July  2<1),  nuide,  a?  usual,  by  placing  one  conductor  on  the 
place  of  exit  of  the  facial  nerve,  the  other  on  the  pes  an- 
serinup,  taste  returned,  and  the  disturbance  of  sensation 
disappeared  in  the  right  Icdf  of  the  tongue:  yet  the  tirst 
contraction,  on  directly  ;m  ting  on  the  paralyzed  muscles, 
did  not  happen  until  alter  the  twentieth  application  (July 
22d\  when  it  was  observed  in  the  levator  labii  superioris 
and  triangularis  menti,  while  no  reaction  followed  the  ex- 
amination by  means  of  the  intennittent  current.  When 
I  intcrrujttcd,  August  23d  (forty-third  api>lication},  the 
treattiioTit  on  aoc  nint  of  a  journey,  the  forehead  could  be 
slightly  c(trrugated,  the  zygomatic  muscle  acted  somewhat, 
and  tlie  eye  c<ndd  be  totallv  closed  to  within  one  line.  I 
saw  th<-  patient  again  on  Oct<i]>er  l<»th.  Oonceming  the 
movabilitv  of  the  mu-cles,  her  condition  had  rather  im- 
proved,  but  there  existed  now  rigidity  in  the  levator  labii 
sup.  ahTque  nasi,  in  the  zygoni.iticus  ami  triangularis,  which 
was  but  little  noticed  when  tlu-  patient  kept  quiet,  as  was 
usually  the  case  with  her,  but  ajij-eared  the  more  striking 
in  laughing,  opening  the  mouth,  etc   This  necessitated  a 
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modification  of  the  method  heretofore  employed,  it  being 
now  necesfl&iy,  beeides  galvanizing  the  facial  nerve,  to  gal- 
vanize especially  the  contracted  muscle.  At  the  end  of  De- 
cember (siztj-seventh  application),  the  movability  of  all  the 
mnsdes  was  perfect,  bnt  the  rigidity  was  plainly  pei  ceptible 
to  both  the  eye  and  the  touch.  March  3, 1868  (eighty-fifth 
application) :  the  ngidity  is  hardly  noticeable,  yet  the  ex- 
pression of  the.  conntenance  appears  somewhat  unnatural 
while  the  patient  laughs,  shows  her  teeth,  etc. ;  while  blow- 
ing, the  right  cheek  is  less  puffed  out  than  the  left.  The 
reaction  to  thd  direct  influence  of  the  constant  and  inter- 
rupted currents  is  still  a  little  reduced  on  the  right  side.  The 
contractions  appear  to  he  stronger  on  the  left  than  on  the 
nght  side,  if  the  positive  conductor  is  placed  on  the  neck 
and  the  negative  on  either  cheek. 

Gasb  92. — ^Mrs.  V.  R.,  aged  forty-six  year;*,  had  first  suf- 
fered firom  rheumatic  pain  in  the  left  shoulder.  After  about 
eiicht  days  slie  lost  the  sense  of  taste  in  the  rii^ht  half  of  the 
tongue,  which  felt  as  if  it  were  scalded.  A  few  days  after- 
ward (April  22,  1SG4),  slie  noticed — perhaps  in  consequence 
of  a  new  cold  to  which  she  was  exposed — on  tlic  2uth,  about 
nooTi.  a  constant  trembling  of  the  uppcr-lip;  on  the  same 
evcuiiiL'.  a  oertuiii  difficulty  of  motion  of  the  mouth:  and 
on  the  following  morning,  a  paralysis  of  the  riLrlit  side  of 
the  face.  Her  physician,  Dr.  Klaut-cli.  :itr<>r  li.ivinLT  em- 
ployed leeches  and  other  deriyants,  placed  her  uri'lrr  my 
charge  on  May  14th.  The  paralysis  was  still  nearly  com- 
]>l<  te.  pressure  behind  the  angle  of  the  lower  jaw  painful, 
the  alienatiuu  of  taste  still  existing,  also  a  buzzing  noi-e  in 
the  right  ear,  and  -i>a-iii  uf  the  left  side  of  the  upi>er-lip  to 
the  inner  ang^le  of  the  eve:  reaction  to  the  intennittent  our- 
rent  somewhat  reduced.  In  this  case,  wlioro  the  par  i1y-i> 
was  pr<>])a}»ly  caused  by  n  nenriti-i,  and  where,  in  addition, 
the  existing  spasms  of  the  let't  -iilf  demanded  an  especial 
care  in  the  choice  of  tho  mean-  uf  excitation,  a  weak  con- 
stant current  was  used  by  placing  the  +  conductor  behind 
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the  angle  of  the  lower-jaw,  and  applying  the  —  condnctoi 
for  a  short  time  upon  the  eeveral  mnsdes.  After  five  appli- 
cations (May  18th)y  a  decided  improvement  was  visible  in 
closing  the  eye,  in  the  position  and  motion  of  the  eye,  and 
in  the  decrease  of  the  spasmodic  convulsions,  when  a  slight 
indisposition  of  the  patient  made  necessary  a  short  interrap- 
tion  of  the  treatment.  When  the  treatment  was  resumed, 
on  May  23d,  the  spasms  could  no  more  he  noticed ;  the  taste 
was  nearly  normal ;  there  appeared,  however,  now  distinct 
traces  of  rigidity  in  the  right  levator  labii  sup.  ala^que  na^-^i, 
and  in  the  triangularis  menti.  After  ten  more  applications^ 
lliese,  together  with  the  other  Bymptome  of  paralysis,  were 
reduced  to  such  an  extent  that  we  allowed  the  patient  to 
return  to  her  conntry-seat  on  May  5tb,  ex])ectlng  that  they 
wonld  soon  disappear  without  any  fhrth^  treatment.  After 
four  weeks,  every  morbid  symptom  had  vanished  except  the 
buzzing  in  the  ear. 


"With  regard  to  the  treatment  of  the  so-called  rheumatic 
paralysis  of  the  muscles  of  the  eye,  I  refer  to  patre  ir>l  for 
the  method.  In  Case  7G  I  have  already  report l  iI  u  r-uccess- 
ful  treatment  of  paresis  of  the  upper  obi i(|iu'  imi»clt;  through 
the  induced  current.  I  tohall  now  comiiniiiicate  a  case  of 
paresis  of  the  abdueens,  cured  through  the  coii>t;uit  current. 

Case  93. — Our  honored  colleague,  Frote-sor  Traube,  aged 
fifty  year?,  aftor  liaving  been  exposed  to  various  cliaii<^^t.'^  of 
temperaiurc,  and  after  sutiering  from  rlicumatic  j»ain  in  the 
right  side  of  the  head,  noticed  diplopia  lii'ot  on  ( )(  t»-l>t'r  3, 
lSr»T.  The  examination  showed  the  existence  of  a  ]>are>i8 
of  the  right  alxhu-en.-,  with  a  defect  in  the  movability  of 
about  one  lino  in  ronip.irison  with  the  left  eye.  A  rapid 
increjise  y>f  the  puralv.-is  a-  well  as  of  tlie  convergent  stra- 
bisnnis  t'ollowed,  so  that  tlie  defect  of  motion  amounted 
to  three  lines  on  the  8th  of  October.    Toward  the  middle 
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of  October  the  affection  had  attained  its 'height.  There 
was- a  strong  convergent  stiabismus  of  the  riglit  eye;  the 
line  of  vision  conld  hardly  he  tnmed  over  the  middle  of 
the  palpebral  fissure  to  the  ngbt ;  in  order  to  correct  the 
diplopia  in  the  median  line,  and  at  an  objective  distance  of 
lo'^,  prisms  of  nearly  40^  were  necessary.  The  treatment 
consisted  of  depletion  by  means  of  Henrtloup's  blood-^uek- 
ers,  a  diaphoresis,  and  mild  aperients.  From  iN^ovember  8th, 
np  to  which  time  his  condition  had  not  changed  materially, 
the  iod.  of  pot.  and  the  constant  current  were  employed. 
The  patient  being  in  a  state  of  great  nervons  irritability, 
the  latter  was  nsed  in  snch  a  manner  as  to  pass  a  current, 
generated  from  but  six  to  e%ht  elements,  from  the  outer 
angle  of  the  eye  toward  the  temporal  region,  for  about  three 
minutes.  It  was  several  times  ascertained  that  immediately 
after  the  application  of  the  current  a  decrease  of  the  conver- 
gence ensued ;  so  that  if,  for  instance,  the  region  of  the 
binocular  situple  vision  in  the  median  line  extended  to  T* 
from  tlie  root  of  tlie  nose  before  the  application,  immediately 
afterNvard  a  prolongation  of  this  line  to  8"  and  farther  could 
bi>  proved.  In  the  beginning  a  gradually,  and  from  the  tir»t 
days  of  December  a  rapidly-increasing  improvement  ensued, 
so  that  we  were  able  to  terminate  the  treatment  on  Decem- 
ber 11th  (twenty -seventh  application),  every  trace  of  pa- 
ralysis having  disappeared  at  tlie  end  of  Decetnber. 

Schulz,'  having  a  case  of  paralysis  of  the  liranehes  of  the 
motor  ocnli,  siipplying  the  levat.  pal]),  sup.  and  rectus  in- 
ferior, kej't  for  two  minutes  the  positive  conductor  »>f  a 
constant  current  of  eit?ht  elements  of  DanitU  on  the 
upper  eyelid,  placing  the  noixative  on  the  hard  palate. 
Although  the  pain  was  very  violent,  the  patient  was  able  to 
move  the  upper  eyelid  better  ai\er  the  first  application.  On 
the  next  nioniiiii:  the  diplo])ia  of  five  nioiitli-"  -tariding  liad 
disappeared,  the  ptosis  alone  still  continuing.    Schulz  be- 

*  Ueber  Auwlu Jung  der  Electricitfti  bd  Fftmlyte  der  AugenmiukdiL  Wientt 
lUd.  Wocheuchrift,  ISSS,  Na  16. 
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lieves  that  the*  galvanic  current  acted  in  this  case  cata 
Ijtically  upon  an  exudation  situated  about  the  uenres. 


I  have  communicated,  on  page  262,  one  of  the  most 
interesting  cases  of  traumatic  paralysis,  cured  by  Duchenne 
through  faradization.  I  am  now  so  fortimate  as  to  be  able 
to  report  a  similar,  perhaps  not  less  striking  case,  which  I 
cured  in  a  oomparatively  abort  time  by  meana  of  galTanisa- 
tion. 

Case  94. — Carl  Pretzer,  seaman,  aged  twenty  years,  fell, 
September  15, 1866,  off  the  mast,  fifteen  feet  high,  upon  the 
deck,  receiving  a  dislocation  of  the  right  arm  iiiteriMfly. 
No  attempt  at  reduction  could  be  made  until  the  ship 
arrived  at  Helsingor,  September  20th,  when  reduction  was 
tried  for  three  days  in  succession,  Imt  without  result,  in 
spite  of  the  use  of  the  pulley  and  of  chloroform.  The  arm 
rested  the  thorax,  the  forearm  was  supined,  the  hand  ex- 
tended. Finally,  on  the  27th,  twelve  days  after  the  accident, 
the  dislocation  was  reduced  in  Copenhagen.  But  the  arm 
appeared  to  be  completely  paralyzed,  violent  pain  extended 
along  the  supra-  and  infra-spinatus  nerves,  thence  following 
the  course  of  the  median  ner\'e  into  the  fingers,  especially 
the  thnnib.  S(H>n  the  nmscles  became  greatly  emaciated, 
those  of  the  shoulder  becoming  atrophied  at  the  beginning 
of  October,  followed  soon  by  atrophy  of  the  muscles  of  the 
arms  and  hands.  The  patient  came  for  tlie  tirt^t  time  to  my 
office  on  October  24th,  when  the  following  condition  wjis 
fomid  in  tlie  completely-paralyzed  extremity :  perfect  atro- 
phy of  the  supra-  and  infra-spinatus  muscles,  relaxation  of 
the  deltoideus,  showing  an  intervening  space  of  4  to  5"',  be- 
tween the  humerus  and  the  acromion,  an  equal  atrophy  uf 
the  muscles  of  the  ann  and  hand,  contraction  of  the  bieei>s 
and  pectoralis  minor,  inclining  the  forearm  to  the  up|>er- 
anu  at  an  angle  of  75°,  while  it  rested  iinuly  on  the  thorax. 
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whence  it  could  be  removed  only  with  very  great  pain,  een- 
&n)nity  reduced  eqnally  everywhere  without  being  entirely 
suspeiidt  d;  pain  was  continual,  especially  in  the  daytime, 
even  if  the  ann  was  canned  in  a  sling.  The  intermittent 
current  produced  great  pain,  but  only  weak  contractiong ; 
tlie  eons^tant  current,  however,  caused  the  patient  less  pain, 
and  produced,  by  using  thirty  to  forty  element:^,  di^^tinct 
muscular  contractions.  After  fourteen  days,  the  rigidity  of 
the  biceps  was  greatly  diminished,  the  upper-arm  could  be 
removed  more  than  6"  from  the  thorax,  and  pas.^ivc  motion 
and  extension  of  the  forearm  were  less  painful ;  the  nutrition 
of  the  muscles  of  the  shoulder  had  improved,  noticed  espe- 
cially by  the  lc=?er  protrusions  of  the  acromion  and  spina 
scapula} ;  spuntaneous  pain  was  less  frequent,  and  then  only 
temporary.  On  November  2Tth,  the  patient  was  able  to 
raise  the  arm  almost  to  a  right  angle,  to  make  slight  supina- 
tion, to  stretch  the  lingers  somewhat,  the  sensibility  of  the 
arm  also  having  perfectly  returned.  December  15th  :  pa- 
tient was  able  to  raise  the  up])er-ann  to  nn  anirle  of  120% 
and  extend  the  forearm,  pronation  and  supination  were  free, 
the  fingers  could  be  extendeil,  adducted,  and  abducted.  The 
muscular  tissue  of  the  whole  arm  had  incren-ed,  the  reaction 
to  the  intermittent  cnrrent  was  better,  yet  ite  influence  was 
so  painful  tlmt  we  (••.n tinned  u^ing  the  battery  current. 
December  29th:  the  upj-i  r-arni  was  raised  to  an  angle  of 
150°,  and  kept  for  some  time  in  this  position,  every  motion 
of  the  lingers  was  made  \\'ithout  difficulty,  but  the  power 
of  clofiinj;  them  was  still  absent.  In  the  ni«^nth  of  Januarv, 
the  strength  of  the  hand  increiused  under  the  use  of  labile 
descending  currents,  enabling  the  patient  to  hold  larger  snlv 
stances,  to  write,  and  to  shake  hand<5 ;  the  reaction  to  the 
intermittent  curn-nt  inq  roved  ;jra«]na11y,  nltb'^nirh  its  use 
was  still  very  painful  and  unpleasant  for  the  patient ;  the 
nutrition  of  the  muscles  increjuse*!  visibly,  allowincr  us  to  send 
the  patient  to  his  home  on  .1  annary  31st,  after  linving  ap- 
plied the  constant  current  eighty-nine  times,  believing  tliat 
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lie  soon  would  enjoy  the  full  u&e  of  his  arm  again.  T'rivy- 
Councillor  Wihier  repeatedly  convinced  himself  of  the  rapid 
and  surprisingly  successful  result  of  the  treatment. 

After  the  T):um~1i  and  Pru-.-o- A-tiFtrlaii  wars  in  1864  and 
1806,  a  nunil>er  uf  ulHccr«,  suffering  from  paralysis  of  the 
ulnar,  tibial,  peroneal,  crural,  and  other  nerves,  in  conse- 
(juence  of  gunshot  wounds,  were  placed  under  my  care  by 
Surgeon-General  von  Langenbeck.  These  cases  frequently 
gave  me  occasion  to  prove  the  extraordinary  power  of  elec- 
tricity (in  the  shape  of  the  intermittent  and  constant  cur- 
rents) for  the  restitution  of  the  power  of  motion  aii-l  -c'i~Hti(»n, 
as  well  as  for  the  frequently  rapid  increase  of  the  nutrition 
of  paralyzed  muscles.  I  cannot  omit  at  least  to  mention  a 
case  of  total  paralysis  of  the  left  arm  with  complete  atrophy 
of  all  the  muscles  of  the  shoulder,  arm,  and  hand,  caus^ 
by  a  gunshot  wound  through  the  upper  lobe  of  the  lung, 
tearing  entirely  the  bnichial  ])lexus.  A  treatment  of  four- 
teen months,  although  not  renih  rinp::  the  ann  perfectly  fit 
for  use,  yet  improved  the  patient  sutKciently  to  make  him 
fit  for  military  service,  allowing  him  to  serve  in  the  war  of 
1866.  He  was  able  to  use  the  left  arm  without  diffieoltjr 
while  riding  on  horseback. 


Ciises  of  paralysis  following  acute  diseaMB  (aearlatina, 
measles,  typhus,  djsenters',  etc.)  show  the  most  contrary 
symptoms  with  regard  to  the  electric  influence,  the  electric 
irritability  remaining  frequently  intact  after  they  had  ex- 
isted for  years,  while  it  was  lednced  or  entirely  suspended 
in  other  more  rcec  nt  cases.  The  rejison  for  this  difiennice 
may  be  found  in  the  circumstance  that,  in  spite  of  the  coin- 
cidence of  tlic  paralytic  cases  witli  regard  to  pathogenesis, 
yet  the  localization  of  the  paralyzing  process  may  be  differ- 
ent :  for  instance,  a  cerebral  one  in  one  case,  and  a  myo- 
pathic in  another.  In  accordance,  the  treatment  must  natn« 
rally  be  different — ^in  the  first  case  we  might  perhaps  expect 
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a  good  reavlt  by  galvaniziDg  tlie  cenrical  sympathetic  nerve ; 
while  iu  the  latter,  a  treatment  applied  directly  to  the  affected 
izmsclea  may  prevent  their  gradiial  degeneration  and  restore 
their  functional  power.  A  similar  state  exists  with  r^ard 
to  paralysis  caneed  by  syjihilis  or  tosicol«>gieal  inflnence 
(lead-poisoning),  aa  here,  especially  in  cases  of  intact  electric 
action,  the  central  portions  of  the  nervous  sydtem  form  the 
local  starting-point  of  the  paralysis,  while  in  those  case.'i  of 
reduce<l  or  suspended  electro-muscular  coiitraetility,  nerves 
and  muscles  arc  uttected  directly.  The  peri|>heral  syphilitic 
purulysis  offerr^  :i  fruitk?^-^  lield  for  the  electric  process;  at 
least  I  hsivti  not  met  with  any  material  auccess  in  any  cased 
treated  by  electricity. 

CVvsE  05. — Hugo  Forster,  aji^ed  -ixtocn  years,  sufferin*;; 
Iruni  litr-  ni  cunvnlsive  laufirhter  since  hi*  lifih  \  l  ar,  was  taken 
i-lrk  witli  typhus  in  Septendjer,  1857,  beinij  under  medical 
treatment  lor  ten  weeks  in  I?eth:iiiieu.  During  convales- 
cence, which  lasted  for  month.-,  tlie  }>atief)t  noticed  a  remark- 
able weakness  of  tlio  whole  ri^rht  side  <»f  the  hody,  from  the 
face  down  to  tlie  feet.  The  ri;_dit  side-  wa-  rulder  and  les-j 
sensitive;  pain  ensued  in  the  ri^lit  shoulder  ar.d  ujij>er-arm, 
especially  on  a  change  of  temperature;  the  rid  it  arm  w^as 
considerably  emaciated,  and  conhl  only  with  ditlienlty  be 
rai^ed  at  the  shoulder-joint ;  neither  was  the  patient  able  to 
hold  snndl  substances,  nor  to  write. 

When  he  visited  me  tor  the  tirst  time,  July  31,  1S5S, 
be  was  of  a  very  amende  appearance;  his  pulse  was  weak, 
and  the  rijjht  hand  trembled  when  extended.  The  del- 
toideus  was  especially  emaciated  iu  its  posterior  portion ; 
the  right  arm  and  IkhuI  were  also  greatly  atrophied.  The 
external  and  internal  intero^-oous  muscles,  aS  well  a>  the 
mnsvles  of  the  ball  of  the  thumb,  were  also  atrophied,  and 
the  hand,  es[>cclally  in  the  first  and  second  fingers,  had  as> 
aomed  a  clawdike  ahape  (paralysis  of  the  ulnar  nerve). 
Consequently  be  was  unable  to  straighten  the  fingers,  or  ap- 
proach them  to  each  other  completely,  or  separattj  them ; 
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neither  could  he  flex  the  thumb,  nor  place  it  in  opposition 
to  the  rest  of  the  fingers.  Patient  is  able  to  get  hold  of  a 
pen,  but  not  to  keep  it,  in  oonseqnence  of  the  bending  incli- 
nation of  the  index-finger.  The  shoulders  are  painful,  th^ 
arm  is  cold  and  bennmbed.  The  electric  examination  gives 
the  following  results:  sfflisibiUtj  is  reduced  on  the  wkde 
nght  side  of  the  body,  the  right  side  of  the  tongue  included ; 
the  reaction  of  all  the  muscles  of  the  same  side  is  less  ener- 
getic; the  deltoideuB,  the  external  and  internal  intenMsei, 
the  opponens  and  flexor  breris  pollids^  and  the  extensor  in- 
dicia proprius,  are  especially  inactim  I  restricted  the  em« 
plojment  of  the  electric  treatment  to  the  arm  in  the  begin- 
ning, and  faradized  the  skin  and  muscles.  After  the  twelfth 
application  (August  10,  1858),  the  ann  was  stronger,  the 
hand  warmer,  the  pain  less ;  patient  oould  Beparate  the  fin- 
gers better,  and  write  for  a  shori  time.  Twenty-second  ap- 
plication (September  29th),  improvement  progressing,  fingers 
oould  be  nearly  straightened  and  approadied  to  each  other, 
and  the  cutaneous  sensibility  was  better.  Patient  was  again 
able  to  resume  his  duties  as  a  clerk,  although  every  exertion 
of  the  arm,  especially  continued  writing,  tired  him.  These 
duties  also  prevented  him  from  pursuing  a  regular  couise 
of  treatment,  and  I  did  not- see  him  again  till  October  20i1l 
The  mnsenlar  power  had  then  increased,  and  he  was  now 
able  to  write  all  day.  Twenty-ninth  application  (April  3, 
1859) :  Forster  had  been  electrified  only  five  times  in  the  last 
six  months.  The  improvement  still  continued :  the  hand 
could  l>e  stniMitt'iied,  all  the  motions  of  the  thumb  and 
little  tinijer  were  performed,  the  Jiutritioii  of  the  lau.-cles  ot 
the  ahuulder  luul  ariu  wa>  increased,  and  the  temperature  was 
also  better.  The  elect ro-entaiieDUS  sensibility  of  the  right 
side  of  the  body  was,  however,  still  diminished,  the  riL'ht  side 
less  warm,  the  Tiutrition  of  the  muscles  and  the  elef  tn>-mus- 
ciilar  e«»ntractility  less  good  than  on  the  corresponding  pur- 
tioii>  (»i"  the  left  t-ide.  For  this  reason,  daily  scrubbing  with 
a  brush  was  recommended. 
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Case  96.— W.  Schnltze,  thirty-five  years  of  age,  a  painter 
by  trade  for  sixteen  year^^,  of  short,  muscular  stature,  waa 
taken  with  lead-colic  for  the  first  time  in  1842.  Till  1S50, 
he  had  been  attacked  seven  times,  each  attack  lasting  eight 
to  ten  days,  and  restricted  to  an  obstinate  constipation  and 
severe  abdominal  pain.  The  last  less  violent  attack  occurred 
in  August,  1850,  after  which  he  retumed  to  his  usual  oecu* 
pation,  when  he  noticed,  toward  the  middle  of  September,  a 
considerable  decrease  of  strength  in  the  right  arm,  being 
obliged  to  support  the  right  with  the  left  arm  after  hardly 
half  an  hour'a  work.  He  continued  to  work  for  three  weeks, 
his  strength  steadily  failing,  until  the  most  violent  pain  in 
the  shoulders,  arms,  and  back,  becoming  almost  unbearable 
during  the  night,  connected  with  symptoms  of  paralysis  in 
the  right  forearm  and  hand,  prevented  him  ftom  doing  any 
further  labor.  From  the  9th  of  November  he  was  treated 
with  Bussian  baths  and  irritating  ointments.  This  dimin- 
ished the  pain  somewhat,  but,  the  paralytic  symptoms  still 
persisting,  he  applied  to  the  Charity  Hospital,  February  1, 
1851.  After  having  been  treated  in  that  institution  for  a 
month  with  sulphur-baths,  irritating  embrocations,  and  in- 
ternal remedies,  without  any  sueeesn,  lie  iigain  tried  the  Rue- 
ftian  baths — havijig,  in  the  meanwhile,  been  dischaiged  from 
the  hospital — ^without  experiencing  the  slightest  relief  from 
iheir  continued  use.  When  he  came  to  my  office,  May  3, 
1851,  the  following  Bvmptoms  existed :  motion  of  the  right 
shoulder  was  perfectly  free,  on  straightening  the  arm  a  con- 
tinued  pain  ensued,  which  did  not  cease  until  the  arm  was 
lowmd.  If  the  patient  attempted  to  seize  any  thing,  the 
hand  closed  spasmodically,  preventing  him  even  from  eating 
without  help.  The  arm  being  bent  at  the  elbow,  he  was 
able  to  open  the  hand  with  great  difficulty,  with  the  excep- 
tion of  the  thumb  and  middle  finger,  which  bent  inward, 
and  were  incapable  of  any  active  motion.  There  existeil, 
consequently,  in  this  case,  a  panilysis  of  the  extensor  mus- 
cles, especially  of  the  extensor  communis  digitorum,  the  por 
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tion  running  to  the  middle  finger  being  more  particularly 
affected,  as  well  as  the  extensor  mnacleft  of  the  thumb.  The 
predominating  affection  of  these  mnsdes  caused  OTerjr  at- 
tempt to  take  a  pen  to  be  followed  by  a  symptomatic  writer's 
paralyBiB,  Pain  ensued  but  temporarily^  and  became  only 
permanent  whenever  he  leaned  on  the  affected  arm.  The 
electric  treatment  was  followed  in  this  case  with  such  a  sur- 
prisingly rapid  success,  that  after  the  third  application,  of 
about  twenty  minutes,  the  patient  was  able  to  hold  a  pen, 
and  to  write  his  name  and  address,  although  with  a  trem- 
bling hand.  After  the  fifth  application,  his  handwriting  was 
considerably  improved;  after  the  eighth,  it  was  perfectly 
steady.  This  change  in  the  handwriting  was  indeed  very 
surprising.  After  tiie  thirteenth  sitting,  the  patient  was 
able  to  paint  the  walls  of  a  large  hall,  working  Ibr  nearly 
eight  hours  without  interruption.  In  the  few  foUowing  ap- 
plications, the  induced  current  was  employed  mainly  for  the 
removal  of  the  neuralgic  pain  in  the  upper  and  lower  arm, 
and  was  followed  by  an  equally  good  result 

A  new  attack  occurring  in  December,  1852  (see  Case  39), 
the  cure  was  much  slower. 

The  following  is  briefly  the  above-mentioned  case  of 
EulenbuTg : 

N.,  three  years  a  painter,  small  and  pale-Iooking,  had 
the  first  attack  of  colic  a  year  ago ;  this  was  followed  by  a 
second,  more  violent,  in  August  of  the  current  year,  which, 
being  Boon  removed,  the  well-known  symptoms  of  lead- 
palsy,  preceded  by  violent  spasms,  appeared,  according  to 
his  account,  rather  suddenly,  first  in  the  right  and  then  in 
the  left  arm.  Patient  was  faradized,  on  account  of  the  pi^ 
ralysis,  every  day  since  August  17th,  without  any  therapeu- 
tic success,  however,  and  finally  without  any  reaction  of 
the  paralyzed  muscles.  Eulenbuig  found,  on  examining  the 
patient,  November  SO,  1867,  both  forearms  considerably  atro- 
phied, especially  on  tb»  dorsal  side,  and  slightly  pronated ; 
all  the  joints  of  the  wrist  and  fingers  were  flexed,  and  an 
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active  extension  of  the  hand  and  iingere  onlj  to  a  very  >light 
extent  possible;  supination  of  either  arm  impaired,  tlie  other 
mnecles  of  the  arm  acted  normally.  Tlie  examination  with 
the  induction  apparatus  showed  tlio  faradic  contractility  of 
the  extensor  musclea  of  the  riglit  and  left  arm  to  be  reduced 
in  the  highest  degree,  and  absolutely  suspended  in  the  ex> 
tensor  digit,  comm.  and  extensor  carpi  rad.,  even  when 
using  the  maximum  strengtli  of  the  current.  Galvanic 
exploration  of  the  paralyzed  muscles,  howevw,  showed 
the  excitability  to  be  perfectly  intact  and  far  exceeding 
the  normal  standard.  The  treatment  with  the  galvanic 
current  being  continued  (four  applications  a  week),  a  rapid 
increase  of  voluntary  motility,  a  retui-n  of  the  faradic  con- 
tractility, and  a  still  increasing  irritability  in  the  paretic 
musclee  ensued.  This  irritability  ^va8  manifested  in  three 
directions :  in  the  steady  increase  of  galvanic  irritability,  in 
the  existence  of  slight  spasms  after  a  slight  mechanical  in- 
sulation (for  instance,  after  stroking  with  a  sharp-bordered 
substance,  or,  still  better,  after  a  moderate  pressure  with  the 
finger  on  the  muscles  themselves,  or  their  motor  points),  and, 
finally,  the  setting  in  of  diplegic  contractions.  I  had  occa^ 
sion  to  see  the  patient  in  the  middle  of  February,  wlien  he 
had  already  reeorered  the  full  energy  in  the  use  of  the  ex- 
tensor muscles. 

Bemak '  menti<ms  yet  a  third  method,  by  which  he  im- 
proved the  fimctional  power  of  paralyzed  arms,  especially 
in  patients  suffering  also  from  lead-colic,  namely,  by  the  ac- 
tion of  the  constant  current  on  the  coeliac  plexus. 


The  electric  irritation  of  the  diaphragm  and  the  other 
muscles  of  inspiration  is  indicated,  in  cases  of  poisoning  by 
coal-gas,  and  in  the  apparent  death  of  new-bom  children 
(see  Chapter  11.  of  this  section,  The  use  of  electricity  in 
Hidwifjery  ^  in  asphyxia  caused  by  chloroform,  in  poison- 

<  MM.  Owtnl^tu^   18SS.  Fig»64«. 
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mg  tliroiigli  gas,  carhonic  acid,  and  other  poisons  endanger- 
ing life,  and  especially  by  impairing  and  stopping  respira- 
tion. The  cases  of  this  kind,  which  were  partially  followed 
by  good  results,  have  been  well  compiled  by  Ziemssen,  who 
deserves  great  credit  for  having  perfected  Diichenne's 
method.'  In  this  work,  we  find,  besides  Ziemssen's  own 
cases,  some  especially  interesting  ones  of  Friedl)erg  and 
Mosler.  Ziemssen's  method  of  operation,  of  which  I  ap- 
prove unconditionally,  is  as  follows  :  The  electrodes,  which 
here  are  best  made  of  metallic  buttons  furnished  with  a  thick 
cushion  of  fine  sponge,  are  thoroughly  moistened.  They 
are  then,  after  ascertaining  that  the  strength  of  the  current 
is  sufficient  to  produce  a  powerful  contraction  of  the  mus- 
cles of  the  ball  of  the  thumb,  placed  firmly  on  either  side 
of  the  neck,  over  the  lower  end  of  the  scalenus  anticus  mus- 
cle, on  the  outer  border  of  the  sterno-cleido-mastoideus, 
which  is  to  be  pressed  a  little  inward,  thus  enabling  the  ope- 
rator to  affect  with  the  current  not  only  the  phrenic  nerves, 
but  also,  in  consequence  of  the  large  surface  of  contact,  the 
other  inspiratory  muscles  (scalenus  anticus,  sterno-cleido- 
mastoideus),  or  their  nerves  originating  from  the  brachial 
and  cervical  plexus.  An  assistant  fixes  the  head,  shoulders, 
and  forearms.  The  duration  of  a  single  irritation  is  that  of 
a  deep,  quiet  inspiration,  that  is,  about  twenty  seconds ;  the 
expiration  is  aided  by  an  assistant  who  presses  strongly  and 
broadly  on  the  abdominal  wall  from  below  upward.  After 
a  number  of  irritations,  a  pause  is  made,  in  order  to  observe 
whether  spontaneous  respiration  begins.  If  no  ins]>ira- 
tory  motions  follow  the  faradization  after  the  first  irrita- 
tion, an  increase  of  the  strength  of  the  current  becomes  the 
more  necessary,  as  the  irritability  of  the  nerves  of  respira- 
tion sinks  very  soon  in  dangerous  cases  of  asphyxia.  If  the 
irritability  of  the  phrenic  nerves  for  the  induction  current 
is  already  lost  or  near  it,  Ziemssen  advises,  if  possible,  the 
employment  of  the  constant  current  by  way  of  experiment. 
'  See  Die  Electricitat  in  der  Medicin.    Dritte  auflage,  1866,  p.  174-197. 
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I  have  mjaelf  need  ihe  fiondizatioii  of  the  muscles  of  in* 
spiration  without  result  once^  hut  very  sncceBsfullj  twice. 
In  a  case  of  poisoning  by  charcoal,  I  succeeded,  after  short 
exertion,  in  reyiving  the  person ;  in  a  second,  where  death 
threatened  every  moment  in  consequence  of  severe  diphtiheria, 
I  also  avoided  a  fatal  termination  with  the  above-specified 
method. 

The  foUowing  is  the  last-mentioned  case : 

Case  97. — was  called,  on  the  advice  of  Dr.  Biese,  to 
Mr.  L.;  aged  twenty-one  years,  who  suffered  from  a  severe 
attack  of  diphtheria  after  scarlatina.  He  had  passed  through 
it  as  far  as  the  local  symptoms  were  concerned,  but  was  in 
danger  of  dying  in  consequence  of  great  prostration.  I 
found  the  patient  half  asleep,  in  bed,  and  apathetic  to  the 
highest  degree,  Im  lip>  pale,  and  the  temperature  low. 
Respiration  was  supei^Bcial,  pulse  small  and  intermittent 
(the  fourth  beat  was  absent),  in  short,  death  could  be  ex* 
pected  any  moment.  immediately  began  artificial  respira- 
tion through  fiiradusation  of  the  phrenic  nerves  and  the  in- 
spiratory muscles  by  means  of  a  strong  current.  The  result 
was  suq^ri^iiig :  the  thorax  expanded  visibly,  the  lips  had 
color,  respiration  became  deeper,  the  pulse  rose,  its  inter- 
missions ceased,  and  the  temperature  of  the  skin  increased. 
Alter  having  furadized  twice  for  five  minutes,  with  an  in- 
termission of  five  iiiiiiutos,  I  left  the  p;iticnt  atUM-  half  un 
hour,  as  l>otli  ns|>iratii)n  iiiid  pulse  remaiiiud  in  the  same 
favorable  condition,  he  haviuii;,  in  the  mean  tiinc,  become 
somewhat  more  lively,  and  also  swallowed  a  few  t«'a>poonful3 
of  wine.  When  I  saw  him  a^ain  at  S  p.  m.,  his  condition, 
in  regard  to  respiration,  pulse,  and  temperatuie,  was  per- 
fectly satistactury.  Still  I  farndizi'd  tlie  patient  once  more 
on  hi:^  exprej?s  desire.  On  tin-  n*  \t  morning  he  was  out  of 
danirer,  and  finally  recovered  entirolv. 

Fried  berg's*  Case  of  asphyxia  from  chloroform  is  the 
following : 

<  See  Yirchow**  ArohiT.   1859.  VoL  xvi,,  pege  627,  «<  m^. 
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Otto  Krause,  agH  four  yean,  was  put  under  the  infln- 
enoe  of  chloroform  for  the  operation  of  removing  an  encysted 
tumor  of  the  left  lower  eyelid,  wlieii,  suddenly,  a  short,  rat- 
tling iniipiration  ensued,  after  which,  breathing  ceased.  For 
from  two  to  three  minutes,  attem])ts  were  made  to  restore  him 
by  means  of  nibbing,  the  introduction  of  a  sponge  over  the 
cpii^l  'ttis  into  the  larynx,  etc,  wlion  the  features  appeared 
like  those  of  a  dead  person,  the  lower  jaw  falling  down.  Arti- 
ficial respiration  through  a  methodic  compression  of  the  ab- 
domen not  having  the  slightest  success,  Friedberg  faradized 
the  diaphragm  by  [daeing  one  of  the  electrodes  of  the  indnc- 
tlon  apparatus  of  Du  Bois-Raymond  upon  the  pln  enle  ners-e, 
and  applying  the  otl  cr  to  the  lateral  wall  of  the  tliorax  in 
the  seventh  intercostal  space,  pressing  it  deeply  against  the 
diaphragm.  Tlii^  faradi/.  il i  m  wn?  made  altcrnatt  ly  on  the 
right  and  left  side,  the  circuit  remaining  closed  each  time  f«)r 
the  duration  of  a  deep  inspiration.  After  the  current  had 
thus  been  interrupted  ten  times,  the  first  weak  but  plainly* 
pwceptible  spontaneous  inspiration  liappened,  which  was 
soon  followed  by  a  Fccond  and  a  third,  the  face  also  redden- 
ing,  and  the  radial  \niUe  becoming  perceptible.  Soon,  how- 
ever, the  breathing  and  the  cojiti  iu  tioii<  of  the  heart  again 
became  weaker,  convincing  Dr.  F.  that  he  could  not  yet 
desist  in  his  exertions.  As  every  thing  depended  on  remov- 
ing rapiflly  the  chloroform-gas  aocnmulated  in  the  lungs, 
he  now  tried  again  tlie  methodic  com{)ression  of  tlie  abdomen, 
and  this  time  so  successfully  that,  with  the  simultaneous  use 
of  external  stimulants,  the  child  luid  sufficiently  recovered, 
in  twenty  minutes  ^m  the  beginning  of  the  asphyxia,  to 
nndeigo  the  operation. 


In  the  use  of  the  secondary  induction  eurrent  for  the 
cure  of  incontinentia  urinne,  three  methods  are  euccessfuUy 
employed:  1.  The  application  of  the  —  conductor  over 
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the  ^vmphy»i»  pubis,  and  the  +  coiuluctor  tn  the  sacral  bone 
or  I'crlnaeum  (see  Case  98),  2.  Introduction  of  a  sound, 
covered  with  caoutchouc,  into  the  bladder,  and  tlic  other 
probe-pointed  cxcitor  into  the  rci'tnm,  throncrh  whicli  mctlioil 
KrdmaTin  succeeded  in  pcrniaiicutly  curin<^  a  j>aticiit,  after 
nine  applications,  who  had  >urtered  from  inoontinen<'0  for 
three  years.  3.  Introduction  of  a  similar  sound.  fuini:-hc(l 
with  a  brass  ring  a  quarter  of  an  inch  wide,  into  the  urethra, 
onlv  a«  far  as  the  rinir  reaches,  and  ch>sinir  tlie  cunvnt  bv 
placing  the  -f-  conductor  iiiiniediatelv  o\er  the  symphysis. 
The  last-mentioned  nietli'xl  ih'pends  probably  upon  a  reflex 
action  produced  by  the  sensitive  nerve-;  "f  the  urethra  on 
the  motor  nerves  supplying  the  muscular  hbres  of  the  pars 
membranacea  urethne  (through  which  part  the  bladder  is 
closed  most  promptly). 

Case  98. — Student  II.,  aged  nineteen  years,  a  corpulent, 
plethoric  young  man,  suffered,  since  his  sixternth  year,  from 
frequent  pollutions,  for  the  alleviation  of  which  he  went 
much  among  wom^.  He  first  noticed,  in  the  winter  <  f  1855, 
that  even  when  pressing  strongly  on  the  bladder,  he  was 
obliged  to  wait  a  long  time  for  the  passage  of  the  nrine,  or 
that,  it  did  not  pass  at  all  in  spite  of  a  strong  pressure.  In 
snch  cases  he  drank  a  great  deal  of  white  beer,  which  was 
alwejs  followed  by  an  evacuation  of  urine.  This  desire  to 
pass  water  became  less  noticeable  in  course  of  time,  allowing 
liim  to  drink  six  or  more  glasses  without  being  troubled  in 
the  least.  The  bladder  was  naturally  more  and  more  dis- 
tended, the  muscular  coat  relaxed,  and,  tinallj,  sympt  .m^ 
of  paralysis  of  the  bladder  supervened,  after  an  attack  of 
gonorrhoea  at  the  end  of  March,  treated  by  the  usual  means. 

Professor  von  Baerensprung  ordered  irritating  ointments 
to  be  mbbed  over  the  region  of  the  bladder,  and  the  internal 
use  of  cantliarides,  and,  after  failing  in  his  efforts,  sent  the 
patient,  on  May  ISth,  to  my  oflSce  for  electrical  treatment. 
A  treatment  of  eight  weeks  (forty-three  applications)  caused 
the  desire  to  urinate  to  become  spontaneons,  especially  in 
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the  morning  and  in  the  course  of  the  day,  when  the  urine 
was  paflaed  promptly,  and  with  a  iufficient  jet;  only  in  the 
evcTiiiig  the  desire  \\m  less  frequent,  and  even  then  the 
bladder  was  emptied,  although  only  after  presAing  down  foi 
Bome  time.  At  the  end  of  December ^  the  patient,  having 
left  Berlin  in  August,  informed  me  by  letter  that  he  had 
fully  recovered  witiiout  the  further  use  of  medicines. 

I  was  also  aaceessfiil  in  curing  permanently,  in  a  short 
tune,  three  cases  of  nocturnal  incontinence  of  urine  (enuresis 
noctnma),  that  obnoxious  evil,  so  firequently  defying  every 
medical  treatment  It  had  existed  in  these  cases  tiU  the 
thirteenth  and  fourteenth  year. 

Three  boys,  Otto  F.,  Paul  D.,  and  Hermann  B«,  all 
pupils  of  Eommesser's  Orphan  Aaylom,  suffering  since  their 
seventh  year  fi*om  this  affection,  were  sent  to  me  by  Dr. 
Hildebrandt  In  Paul  D.,  the  enuresis  ceased  after  the  first 
application,  in  Otto  F.  it  occurred  more  rarely  in  the  first 
fourteen  days ;  only  on  Hermann  R.  the  treatment  did  not 
seem  to  have  any  perceptible  influence  in  the  first  weeks, 
yet  twenty-two  applications  cured  him  entirely.  A  fourth 
case  failed  after  a  long-continued  treatment. 

Seeligmueller  *  reports  the  following  case : 

Ifias  Caroline  B.,  aged  twenty-two  years^  daughter  of  a 
physician,  suffered,  from  her  early  childhood,  from  inconti- 
nence of  urine  by  day  and  night,  every  possible  remedy 
having  been  employed  in  vain.  Although,  at  first,  intermid- 
flions  in  the  diseaae  occnrred  of  a  monthly  and  even  quarter- 
ly duration,  the  evil  finally  became  worse.  For  the  last 
half  year,  before  the  patient  came  under  the  care  of  Dr.  S., 
the  disease  increased  so  much  that  her  mother  had  to  wake 
her  every  night  two  to  three  times  regularly  to  urinate^  in 
spite  of  which  the  enuresis  frequently  occurred.  It  was 
natural  that  the  unhappy  girl,  being  deprived  of  every  en* 
joyment  of  life,  became  very  low  spirited. 

*  8m  CMrMpdndiiiibbtt  d«t  Vardns  dtr  Aante  im  Regieruugsbc^k  XerM> 
iNUg.  18S7.  No.  7. 
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On  April  14,  1867,  tlie  electrodes  were  held  for  the  £nt 
time  by  a  midwife,  for  five  minatea,  in  the  manner  men- 
tioned (8),  Dr.  S.  directing  the  strength  of  the  current, 
and  employing  a  degree  sufficient  to  be  plainly  felt  by  the 
patient,  without  causing  her  any  pain.  On  that  day  the 
patient,  having  the  day  previous  been  forced  to  go  to  the 
doBot  every  quarter  of  an  hour,  was  obliged  to  urinate  but 
twice,  passing  the  night  without  any  desire  whatever.  When 
she  came  to  Dr.  S.'&  office  for  the  third  time,  April  16th, 
she  declared  herself  to  have  perfectly  recovered.  Aiter  the 
fourth  application  (April  17th),  the  catamenia  appeared, 
regular  as  usual,  and,  although  she  was  not  electrified,  the 
improvement  continued  till  April  22d,  in  the  afternoon, 
when  she  again  perceived  some  weakness  in  the  bladder. 
From  the  SSd  to  the  26th  the  patient  had  four  additional  ap- 
plications, after  which  she  returned  to  her  home.  As  enuresis 
noctuma  had  occurred  but  twice  up  to  3£ay  30th,  she  came 
again  to  Halle  for  four  additional  applications  from  June 
lOth  to  13th.  Since  that  time  no  relapse  Ifas  taken  place — 
at  least  not  by  September,  186T,  when  Dr.  S.  reported  the 
case.  The  patient  had  improved  greatly  in  bodily  health, 
and  freely  participated  in  all  the  pleasures  of  life. 


Only  such  cases  of  paralyj^is  of  the  larrngeal  raTiscles  are 
naturally  amenable  to  the  Ur^e  of  the  electric  current  M^bich 
are  caused  hv  an  altcratiiMi  <>f  the  nervo-?.  Tlicv  consist  of 
the  following  classes :  1.  A  (•"inplett"  inflexibility  of  the  vocal 
cords.  2.  Where  aphonia  is  canned  by  a  more  or  less  deticicnt 
closing,  or  only  a  suspended  or  altered  vibration. of  tbe  vocal 
conls.  3.  "Where  sliojht  exertion  is  soon  followed  bv  a  fa- 
tiifue  of  the  origan  of  voice,  the  feebleness  or  absence  of  sound 
depending  upon  an  a-tlionia  ..f  the  muscles  of  the  trlottis. 

If  the  larynffosco|)ic;il  e\aniin;itinn  sliows  a  ea-c  to  be- 
long to  the  third  kind,  the  current  may  be  parsed  percutane- 
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onslj  by  placing  a  lai^e  positive  conductor  on  the  neck,  and 
a  small  negative  one  on  the  region  of  the  upper  and  l«»wer 
bones  of  the  thjroidean  cartilage,  and  connecting  them  with 
quite  a  strong  intermittent  or,  still  better,  constant  current. 
The  same  method  is  to  be  tried  in  cases  of  complete  paralysis 
of  the  voice  belonging  to  the  first  category,  which  failing, 
recourse  must  be  had  to  Zicm^sen^s  metho<l,  described  on 
page  152,  of  direct  in-itation  of  the  respective  laryngeal  mus- 
cles. For  the  treatment  of  the  second  class,  however,  hap- 
pening frequently  in  young  girls  as  an  hysterical  symptom, 
or  in  men  in  consequence  of  mental  emotion  or  the  influence 
of  cold,  existing  for  months,  and  even  years,  in  spite  of  the 
use  of  every  possible  remedy,  I  eannot  too  strongly  urge  the 
employment  of  the  induction  current  directed  to  the  larynx, 
in  the  shape  of  the  electric  moxa,  on  account  of  the  certain 
and  surprisingly  rapid  success  fi>l  lowing  it. 

In  proof  of  this  assei*tion,  the  following  cases  arc  quoted: 
Case  99. — ^Miss  Mary  O.,  twenty-nine  years  of  age, 
healthy  during  fchildhood,  suffered,  in  her  thirteenth  year, 
in  the  spring  of  1S44.  from  vomiting  each  time  after  taking 
any  kind  of  food,  and  did  not  recover  until  in  the  fall,  after 
the  use  of  the  sea-bath.  In  her  sixteenth  year  she  had  chlo- 
r(^h,  sutiering  besides  from  frequent  headache  on  the  left 
side  ibr  nearly  a  year.  In  July,  1860,  again  frequent  vomit- 
ing enaued,  without  any  known  cause — at  first  only  after 
dinner,  later  also  after  breakfast,  and  finally  whenever  she 
took  foody  especially  in  the  liquid  form.  At  New  Tear  Iier 
voice  became  6u<ldenly  very  weak,  and,  from  the  4th  of 
January,  absolute  aphonia  ensued.  After  the  useless  ad" 
ministration  of  dissolvents  and  derivant«  (croton-oil,  blisters, 
etc.),  the  patient  was  advised  to  place  herself  under  my  care, 
March  26th,  of  the  same  year.  T  applied  the  electrio  poncil, 
with  the  greatest  possible  intensity  of  the  current,  directly 
to  the  laryux,  until  thv  patient  cried  out  loud  in  consequence 
of  the  extremely  violent  pain.  The  voice  immediately  re- 
turned, the  aphonia  having  been  entirely  removed. 
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Case  100. — Miss  R.,  aged  eigliteen  years,  was  engaged, 
for  two  years,  to  a  military  officer,  who  did  not  obtain  tiie 
consent  of  his  parents  nntil  lying  on  a  sick-bed.  Half  a 
jear  ago  sbe  visited  her  fntnre  parents-in-law.  While  there 
she  was  probably  snbjected  several  times  to  mental  emotions 
of  varions  kinds — at  least,  having  heretofore  enjoyed  good 
health.  She  returned,  at  the  end  of  December,  1865,  to  her 
home,  having  become  nervously  affected  to  the  higlie^t  de- 
gree. She  began  to  cough,  lost  flesh,  her  voice  became  weak, 
and  disajipeared  completely  at  the  end  of  January,  1800,  and 
she  was  believed  to  be  affected  with  ;i  i»nlm(»iiary  disease. 
Oil  ^farch  28th  the  despairing  patient  a])[>lied  to  Profes-or 
Tranlic,  who  found  the  lungs  to  be  perfectly  luniual,  and  in 
the  l.irvnx  only  a  gaping  of  the  vocal  conls  without  any 
\  i]»r:iti.«n.  He  then  turned  the  patient  over  to  my  care. 
After  the  electric  moxa  was  applied  once.  Miss  E.  liat]  re- 
covered the  full  use  of  the  voice,  Professor  Traube  convincing 
liimscU',  the  followiug  day,  of  the  perfectly  normal  function 
of  the  vocal  cords. 

Case  1<  >1. — Franz  H.,  tliirteen  year^  (il<l,a  patient  of  Dr. 
Ihimmer,  having  been  expor-ed  to  a  cold  on  the  Otii  of  Jan- 
nai  v,  wliile  dancing,  was  taken  with  pain  in  the  left  side  of 
the  lai  ^nix,  losing  also  his  voice.  After  the  use  of  the  tartar- 
emetic  ointment  and  warm  cataplasms,  pain  and  aphonia  dis- 
appenri"<l,  cnalilini^'  the  patii'nt,  on  Fel)ruary  1st,  to  go  to 
school  Mgain,  hnt  (»nly  for  eight  days.  Since  that  time  he 
was  ah-ohitrly  •»]><•! -eh h'--,  and  remained  -o  in  sj>if«'  of  every 
remedy  eniployc'l,  until  a  permanent  cure  wa^  ctftM-to'l,  r>n 
March  22,  1864,  by  a  single  appUcation  of  the  electric  moxa 
to  the  larynx. 

C\8E  102. — Tlev.  "W.,  from  Hanover,  thirty-three  years 
of  age.  was  attacked,  March.  ISOl,  by  pneumonia  and  sub- 
sequent bronchiti«,  after  havinfr  exerted  his  voice  too  rnneh 
while  ?{)caking  in  a  cemeterv  in  coM.  stormy  weather.  The 
applicMtion  of  leeches,  with  h  lonL'"-c«)ntinued  aftrr-hleetling, 
was  followed  by  the  lo66  of  speech,  which,  otter  the  use  of 
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whej  and  Bea-bathing,  Btill  eontmuedy  aUowing  him  onl j  tc 
speak  with  great  diffictodtj  %  few  worde  aloud,  whea  the  Toioe 
ceased  immediately.  This  oonditioQ  of  his  Toice  caused  the 
patient,  in  Hay,  1863,  to  consnlt  Professor  Tranbe,  who, 
after  aseertaining,  by  means  of  the  laiyngoscope,  that  kind 
of  paralysis  of  the  vocal  cords  where  tlxe  pars  ligamentoea 
forms  an  elliptical  fissnre^  sent  the  patient  to  my  office  fiir 
the  pnrpose  of  electric  treatment.  After  the  first  applica- 
tion of  the  moxa,  the  patient  was  able  to  speak  louder  and 
for  a  longer  period.  A  repeated  use  of  the  moza,  and  the 
simultaneous  subcutaneous  fiiradization  of  the  laryngeal 
nerve,  enabled  Mr.  W.  to  read  aloud  for  some  time,  and  he 
left  with  the  full  use  of  his  voice. 

Cask  103. — ^Mias  H.,  of  Halle,  aged  twenty-three  years, 
suffered  from  a  severe  laryngeal  catarrh,  in  consequence  of 
a  cold  contracted  in  May,  1859.  Aphonia  followed,  dianging 
first  in  intensity,  and  finally  continuing  without  interruption. 
Neither  the  mountain  air  nor  a  long  ^  >j>  'um  on  the  Geneva 
Lake,  in  the  spriug  of  1861,  restored  her  voice,  until,  after 
having  been  hoarse  for  two  and  a  half  years,  she  was  cured 
through  the  iuhalatbn  of  sulphur^vapors  in  Langenbruecken, 
in  August,  1881.  But  this  recovery  lasted  only  a  short  time. 
The  patient,  having  returned  to  her  home,  lost  her  voice, 
after  tliree  weeks,  she  being  able  only  to  speak  a  few  words 
aloud  at  long  intervsils,  until  even  this  ceased,  and  she  be- 
came entirely  aphonic  in  February,  1862.  Professor  Traobe 
found  both  vocal  cords  paretic,  forming  a  wide  gaping  fissure 
upon  every  attempt  of  modulation.  Patient  came  to  my 
office  May  20,  18G2.  The  voice  did  not  return  immediately 
on  the  use  of  the  electric  moxa,  yvt  she  was  able  to  speak 
to  Professor  Truube  in  a  loud  voice  after  a  few  hours.  The 
sound  of  the  voice  was  weaker  in  the  moniin;^'  diiriuj::  the 
lirsit  days ;  after  each  I'aradizatiuu,  however,  it  wils  of  a  full 
timbre,  and  continued  thus  after  thirteen  application?.  In 
accordance  \\-ith  this  improvement,  a  crradual  approxiiuation 
of  the  vocal  cords  took  place  too.    At  the  end  of  May,  166o, 
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I  was  informed  that  the  patient  had  recovered  the  full  use 
of  her  voice. 


n.  ELECTRIOnr  m  diseases  DEPENDDfO  UPON  ANOMALIES  OF 

SECRETION  AND  EXCRETION. 

A.  Rheumatic  Exudations. 

If  we  start,  with  regard  to  the  origin  of  rheumatic  affec- 
tions, from  the  opinion  now  pretty  generally  adopted,  that 
the  giecreting  function  of  the  skin  is  deranged  througli  a  sud- 
den change  of  temperature,  in  consequence  of  which  the  re- 
tained cutaneous  secretions  cause  a  change  of  the  con- 
stituciit  pai'ts  of  the  blood  and  lymph,  the  effects  of  which 
change  are  either  restricted  to  the  starting-place,  or  which 
also  may  affect  other  tissues  predisposed  to  it  on  account 
of  their  anatomicjil  and  cliemical  formation,  the  already 
known  effects  Of  the  electric  current,  both  the  interrupted 
and  the  continued,  will  explain  to  us  its  use  in  rheumatic 
affections.  This  is  caused  partially  by  the  increttsed  secre- 
tion of  the  perspiration  ensuing  after  the  employment  of  the 
interrupted  current  in  consequence  of  the  irritation  of  the 
contractile  fibres  of  the  connective  tissue,  partially  through 
the  influence  of  the  currents  on  the  blood  and  lym})h  ves-els, 
which,  being  fir>t  dilated  under  the  use  of  the  current,  bring 
again  into  circulation  the  stagnating  blood  and  lym})h  cells, 
and  absorb  exudations  in  consequence  of  the  free  circulation 
caused  by  it.'  The  emj>loyment  of  the  interrupted  current 
also  produces  the  same  effect  by  increasing  the  energ}*  of  the 
vjiscular  walls,  thus  causing  stronger  contractions ;  or,  final- 
ly, through  the  chemical  process  ensuing,  probably,  in  con- 
sequence of  the  transmission  of  liquids  within  the  tissues  in- 
fluenced by  the  current,  which  action  is  more  intense  by  the 
use  of  constant  batteries  than  with  the  magneto-electric  appa- 
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ratus,  and  again  more  intense  with  tke  latter  tiiun  with  the 
Volta-induction  apparatus. 

Concerning  the  method  itself,  rlieumatijiin  of  the  skin  is 
iiBually  soon  removed  through  eutaiicuns  faradization.  lu 
rheumatic  calloaities  (see  Note,  page  271),  one  of  the  moist- 
ened eoiidiictors  is  placed  upon  tlie  induration  itself  and  the 
other  applied  in  its  vicinity,  it  making  no  difterence  which 
apparatus  is  used.  The  rheumatic  articular  iuflammations 
and  exodationa  are  most  suitably  treated  by  passing  bs  Btrong 
a  cun*ent  as  jiossible  for  from  five  to  ten  minutes  transverse- 
ly through  the  joint ;  and  it  will  be  of  advantage  to  frequent- 
ly  change  the  direction  of  the  currents,  as  recommended  es- 
pecially by  Fromhold,  which  not  only  diminishes  greatly  the 
painfuhiesa  of  this  method,  hut  also  renders  a  long-continued 
application  possible.  Kemak,  believing  that  a  transmission 
of  liquids  takes  place  from  the  positive  to  the  negative  pole, 
advises  the  connection  of  the  positive  electrode  with  the  in- 
flamed surface,  the  negative  pole  being  placed  in  its  vicinity^ 
but  without  the  irritated  joint ;  the  direction  of  the  current^ 
however,  respecting  the  position  of  the  electiodes,  is  to  be  . 
reversed,  if  the  inflammation  is  accompanied  by  symptoms 
of  a  serous  secretion.  This  method  is  especially  indicated 
in  acute  rheumatic  or  traumatic  aflbctions  of  the  joints  with 
an  extraordinarily  increased  sensibility,  where  we  soon  are 
able  to  find  out  whether  electricity  is  applicable  to  such  a 
case,  without  incurring  the  risk  of  augmenting  the  danger 
of  ti^e  inflammatory  process.  For  if  the  use  of  a  moderately- 
strong  current,  showing  a  deviation  of  the  needle  from  SO^ 
to  25%  causes,  after  one  or  two  minutes,  not  only  no  decrease 
but  rather  an  increase  of  pain,  tiie  electric  treatment  is  not 
yet  applicable,  a  previous  local  antiphlogistic  treatment 
being  necessary.  On  the  other  hand,  in  those  cases  in  which 
the  application  of  electricity  is  followed  by  a  perceptible 
alleviation  of  pain  and  a  feeling  of  decided  relief,  the  inflam- 
matory process  soon  ceases,  followed  by  a  rapid  absorption 
of  the  inflammatory  products,  prognosticating,  in  fact,  an 
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early  cure,  luippening  sometimes  after  one  or  a  few  addi- 
tional applications. 

Besides  this  catalytic  action,  the  current  pasr^ed  trans- 
versely through  the  joint  performs  another  no  less  injpor- 
tant  part,  of  causing  ana?sthesia  of  the  joint.  This  result  is 
the  more  to  he  valued,  as,  in  spite  of  the  visihle  diminution 
of  the  exudation,  free  motion  is  frequently  imj»airiMl  hy  the 
continued  hyperaisthesia.  In  addition,  this  method  removes, 
sometimes  permanently,  the  most  violent  and  lung-continued 
pain  at  once,  as  if  by  a  charm,  even  if  tlie  chronic  exuda- 
tion still  continues.  Thus,  I  treated  a  phthisical  patient 
of  Dr.  Riese,  suffering  from  inflammatiun  of  all  tlie  joints 
of  tlie  fingers,  of  the  wrist  and  elbow-joint  of  the  left  arm, 
existing  for  several  months  without  any  known  cause.  In 
this  case,  a  single  transverse  passing  through  of  the  induction 
current  removed,  immediately  and  permanently,  the  most 
violent  pain  following  the  slightest  touch  or  motion,  or,  oc- 
curring spontaneously,  especially  in  the  night.  In  addition 
to  the  articular  inflammation  of  the  joint,  or  without  it,  there 
are  found  inflammatory  exudations  at  the  places  of  insertion 
of  single  muscles  (especially  at  the  insertion  of  the  biceps 
and  coraco-brachialis  muscle  to  the  coracoid  process),  render- 
ing the  j<»int  completely  immovable  through  their  extraordi- 
nary tenderness,  and  frequently  also  causing  radiating  pains 
and  motor  reflex  symptoms,  all  of  which  arc  frequently  cured 
by  directly  acting  on  the  painful  portion  of  the  joint.  Exu- 
dations in  the  joints  of  the  hands  and  fingers  developed  after 
fractures  of  the  bones  in  consequence  of  plaster-of-Paris 
dressings,  and  of  the  immovability  of  the  respective  joint, 
lasting  frequently  for  months,  thus  rendering  the  arm  useless 
for  years  and  even  forever,  also  yield  often  to  the  same 
method  of  treatment,  especially  if  there  are  directed  at  the 
Bame  time  single  powerful  shocks  to  the  contracted  flexors, 
and  strong  induction  currents  upon  the  >emiflexed  extensors. 

Case  104. — Frie<lrich  Ilerm,  a  weaklv  man,  of  fiftv-five 
years  of  age,  was  taken,  about  six  weeks  ago,  with  pain  in 
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the  right  ebouldepjoint,  which  oeased  Bomewfaat  on  using 
the  arm,  but  became  so  intense  whenerer  he  kept  quiet  or 
\a>j  down,  that  he  was  nnable  to  raise  the  right  hand  with- 
oat  supporting  it  with  the  other.  The  pain  ensuing,  es- 
peciallj,  on  pressure  of  the  ooracoid  prooess,  increased  for 
the  next  three  weeks  to  such  an  extent,  that  it  was  absolute- 
ly impossible  for  the  patient  to  raise  the  hand  or  forearm, 
preventing  him  from  doing  any  kind  of  work  and  even  from 
eating.  Sulphur-baths  rendered  him  stiU  worse,  but  the  r&- 
peated  application  of  leeches  at  least  alleTiated  the  ten^ 
demess.  When  the  patient  came  to  my  office,  July  14, 
1857,  he  was  unable  to  move  the  elbow  fiirther  than  three 
inches.  Eveiy  effort  to  do  so,  anteriorly  or  laterallyi  was 
prevented  by  a  violent  pain,  originating  in  the  pointed  end 
of  the  coracoid  process  immediately  at  the  place  of  insertion 
of  the  biceps  muscle.  At  this  spot  I  frit  a  soft  exudation, 
touching  which,  caused  the  patient  to  cxy  aloud.  The  deltoid 
as  well  as  the  other  muscles  of  the  upper  arm,  was  emaciated. 
I  employed  the  induction  current,  placing  a  smaller  conduo' 
tor  on  the  painful  place  and  a  larger  one  on  the  deltoid  mus- 
dcb  After  an  action  of  about  ten  minutes,  I  had  the  plea- 
sure of  observing  in  the  patient  a  considerable  diminution 
of  pain  and  an  easier  motion  of  the  arm.  After  the  second 
application,  he  was  able  to  raise  the  arm  anterioriy  to  an 
angle  of  60^ ;  after  the  third  (July  10th),  to  a  right  angle. 
The  exudation  was  materially  reduced,  a  strong  pressure 
with  the  finger  caused  but  little  pain.  After  the  eightb  ap- 
plication, July  26di,  the  patient  resumed  his  work.  A  fbw 
additional  applicationa  sliced  to  cause  the  complete  resorp- 
tion  of  the  exudation. 

Oasx  105. — Mr.  L.,  pianist,  slipped  whflo  walking,  in  the 
middle  of  February,  1880,  saving  himself  firom  frlling  down 
entirely  only  by  projeeting  stiffly  the  left  arm,  so  that  the 
surface  of  the  hand  boie  the  whole  weight  of  the  body.  In 
consequence  of  this  &11  he  had  pain  in  the  wrist-joint,  which 
he  tried  in  vain  to  alleviate  by  cold  compresses  and  lint- 
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memta.  The  pain  inereased  whenever  he  plajed  on  the 
piano,  extended  Boon  into  the  little  and  ring  fingers,  and 
finally  prevented  him  ih>m  plajing  altogether.  On  exam- 
ining him,  on  March  13th,  I  fonnd  an  ezndationy  about  as 
large  as  a  pea,  between  the  os  magnnm  and  the  metacarpal 
bones  of  the  little  and  ring  fingers,  causing,  on  pressure,  be- 
ddea  the  loeal  pain,  another,  radiating  to  the  little  and  ring 
fingers.  On  placing  one  of  the  moistened  conductors  on  the 
midation,  and  the  other  upon  the  corresponding  metacaq^al 
space,  decrease  of  pain  ensued  after  a  few  minutes.  After 
four  applications,  the  patient  was  able  to  play  on  the  ])iano 
for  an  hour  at  a  time,  and  to  appear  the  uext  week  in  ;i 
concert.  The  induced  curient  was  alno  employed  in  this 
case. 

Case  106. — Mi*.  F.,  merchant,  aged  forty-one  years,  al- 
ways healthy,  was  attacked,  in  the  fepriiii^^  of  1S55,  with 
rheumatic  pain  in  the  left  arm,  for  the  reiiiuv:il  of  which  he 
went  to  Toplitz.  The  residt  was  so  fur  favorable,  as  the 
pain  wa-s  absent  durinir  the  winter,  returning,  liowever,  Jigaiii, 
and  causing  him  to  revi>it  the  baths  of  Toplitz  in  1^^>Ck 
Here  the  i>atieiit  allowed  a  jet  of  warm  water  to  fall  upon 
the  teniporurily-}):uiiful  elbow-joint,  thus  causinsr.  or  at  lea^st 
iucreasing,  an  iiitlamniation  of  that  joint.  Suon  after  his 
return  the  joint  became  swollen,  stiff,  and  painful,  prevent- 
ing every  attempt  of  >trct(  liini;  the  bent  ariu.  In  the  spring 
of  1857  tlic  swellinir  ami  ^ti^^lle-s  inerea'^ed,  overv  involun- 
tary motion,  the  slightest  touch  of  the  left  arm,  protlueed  the 
most  violent  pain,  which  occurred  al^-o  duriiii;  the  night, 
whenever  the  patient  lay  on  the  left  side.  I  found,  on  June 
8,  1857,  the  elKow-joiiit  eousiderably  swollen,  e>pecially  in 
the  condyles,  and  mi»re  so  in  the  internal  condyle.  Pres- 
sure on  these  parts,  and  on  the  groove  l»etwren  tlie  inner 
condyle  and  the  olecranon,  cnn-ied  a  violent  pain.  The  fore- 
arm was  bent  toward  the  humerif^  at  an  angle  of  about  70^, 
extension  being  impo->il»lo.  Partly  cut.aneous  faradization, 
partly  a  passing  of  curreuts  through  the  joint,  partly  in- 
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creased  extension  by  itiradizing  the  triceps  muBcle,  acted 
BO  fikTorablj  that  the  pun  was  greatly  diminished  June 
11th  (fourth  application),  and  an  extension  to  100**  became 
possible,  fifteentli  application  (July  l^'t) ;  tenderness  entirely 
gone,  the  swelling  is  reduced,  esjtccially  in  the  external  Gon> 
d  vie.  Hie  internal  condyle  is  still  greatly  swollen ;  the  arm 
can  be  extended  to  an  angle  of  130^  The  treatment  termi- 
nated with  the  twenty-ninth  application,  when  the  arm  coold 
be  extended  to  170*.  Pain  had  not  returned ;  the  arm  was 
perfectly  useful ;  the  swelling  was  considerably  reduced. 

Case  107. — Lieutenant  IL,  of  Stettin,  aged  twenty-six 
years,  was  affected,  eleven  weeks  ago,  probably  in  conse- 
quence of  a  cold,  with  pain  in  the  riglit  maxillary  joint,  ren- 
dered worse  through  every  attempt  at  chewing,  but  also 
continuing  without  exercising  the  affected  parts.  After  the 
pain  had  yielded,  within  three  weeks,  to  local  depletion, 
poultices,  and  the  use  of  the  unguentum  Neapolitanum,  the 
let\  articulation  was  affected  in  the  same  manner,  hut  in  a 
le^s  degree;  here,  also,  pain  gradually  ceased,  leaving,  how- 
ever, an  incomplete  ancliylods  of  both  maxillary  articula- 
tions, for  the  removal  of  wliieh  Dr.  Xagrl  adviVed  the  em- 
ployiiioiit  of  electricity.  On  May  1,  1S57,  the  patient  could 
hardly  >epanite  the  jaws  to  the  extent  of  a  finger's  breadth  ; 
lateral  iiictiun,  us  well  a&  Jiiotiou  of  the  lower  jaw  anteriorly, 
was  impassible;  every  attempt  to  do  this,  or  to  open  the 
month  farther,  caused  a  dull  pain  in  the  joint,  extending 
into  the  ear.  In  this  case  one  of  the  moistened  cotidnetors 
was  placed  on  the  maxillary  joint,  at  the  external  border  of 
the  cheek,  the  other  bein^r  a^^plii  d,  tliroiigh  the  mouth,  to 
the  Condyloid  process  of  the  lower  maxillary  bone,  and  thus 
kept  for  several  minntcs.  Iininediatcly  afterward,  the  jaws 
could  he  separatod  to  the  extent  of  one-fourth  inch,  but  this 
improvement  was  only  of  short  duration,  for,  on  the  next 
morning,  the  contraction  of  the  nia>>eter  muscles  made  it  im- 
pog-ible  to  put  the  thumb  into  the  mouth.  After  six  a|> 
plications,  however  (May  7th),  slight  lateral  motion  was  ob- 
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served,  becoming  pretty  easy  after  twelve  applications  (May 
16th);  tlie  patient  now  being  able  to  cbew  tiolid  food  without 
pain,  and  to  move  the  lower  jaw  al unit  t\\  (»  linos  forward. 
The  eighteenth  application  terminated  the  treatment,  the 
patient  having  recovered  the  full  nee  of  both  joints. 

Case  108. — Nina  S.,  aged  nine  and  a  half  years,  was  af' 
footed  with  a  swelling  of  the  left  knee,  after  having  pjissed 
through  an  attiick  of  scarlatina,  in  April,  1859,  or,  perhaps,  in 
eonseqaenoe  of  a  cold.  Iodine  ointment  was  employ (  d  for 
two  years,  witli  nt  any  result.  Having  afterward  used,  with 
comparatiyely  little  effect,  the  baths  of  Baden-Baden,  and 
Pyrmont,  ?he  was  placed  under  ray  care,  October  15,  1863. 
On  receiving  her  I  ascertained  the  following :  The  left  knee 
was  one  inch  larger  in  circumference  than  the  right ;  it  was 
bent  to  the  thigh  at  an  angle  of  175^ ;  every  attempt  to  stretch 
it  aho7e  this  angle  caused  great  pain ;  the  muiscles  of  the  left 
thigh  were  atrophied ;  the  child  limped;  no  deviation  of  the 
spinal  column  existed.  The  conductors  of  a  strong  induction 
current  were  placed  crosswise  above  and  below  the  knee-pan, 
and  kept  for  several  minutes  in  this  position,  after  which  the 
thigh  was  extended  by  &radizing  the  quadriceps  femoris. 
After  six  applications  (October  26th),  a  visible  improve- 
ment was  noticed.  After  the  twentieth  application  (Deoem- 
ber  1st),  the  leg  could  be  perfectly  straightened,  the  nutrition 
of  the  femoral  muscles  was  perceptibly  improved,  the  swelling 
of  the  knee  was  diminished,  and  there  remained  but  a  slight 
dragging  of  the  leg.  Yet  electricity  was  still  employed  till 
February,  1864,  making  in  all  £fty-two  applications,  at  which 
time  no  other  morbid  -ymptom  remained,  except  a  sliglit  dif- 
ference of  bulk  between  the  two  knee-joints. 

Cass  108. — Mrs.  Nietner,  laundress,  forty-two  years  of 
age,  received  a  fracture  of  the  radius  and  ulna  immediately 
above  the  wrist-joint,  xVpril  28, 1867.  She  was  treated  by 
Dr.  Wilms  with  dressings  of  plaster  of  Paris,  and  sent  to  me, 
on  May  25th,  for  the  purpose  of  having  the  stii&ieds  of  the 
joint  removed  through  dectricity.  I  found  supination  entire- 
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ly  flvispended,  the  wrist  and  all  the  finger-joiiits  immovable^ 
fij^n  in  a  state  of  semiflexion,  an  attempted  passive  ex« 
tension  yeiy  painf aL  A  batteiy  current^  averaging  tlurtj  to 
forty  elements,  passed  first,  for  two  to  three  minntesy  trans 
Tersely  tluoogh  the  wrist,  and  then  through  the  finger-joints. 
After  eight  appUoations,  lasting  five  to  ten  minates  each,  the 
wrist  was  movable  upward  and  downward,  supination  still 
impaired,  but  possible,  too.  In  six  additional  appHcationB 
(two  per  week),  the  same  method  was  employed,  par- 
tially-desoendiog  labile  currents  passed  now  through  the 
extensors,  now  through  the  flexors,  and  Anally  powerful 
flexions  and  extensions,  produced  by  directing  the  current 
transversely  through  the  wrist-joint  by  means  of  a  metaUio 
current  changer,  thus  materially  improving  the  motion  of 
the  joint.  This  treatment  enabled  the  patient,  on  July 
15th,  to  resome  her  work  as  laundress,  and  to  oontinue  it 
without  interruption. 

Kemak  reports,  in  his  €lalvano-therapie  (page  295),  the 
following  case  of  trauniatk!  affeetlon  of  the  joint: 

Michael  Hartleib,  tailor,  thirty-six  years  of  age,  fttll, 
March  2d,  the  sidewalk  being  slippery,  on  the  right  hand, 
spraining  the  wrist-joint,  rendering  it  immediately  impos- 
sible to  bend  or  shut  the  hand,  and  passing  a  sleepless  night, 
in  spite  of  the  application  of  cold  water.  Kemak  found,  the 
next  morning,  the  wristjoint  so  mnch  swollen,  especially  on 
the  dorsal  surface,  hot,  and  painful,  that  he  was  unable  to 
ascertain  whether  a  fracture  of  bones  had  taken  place.  The 
lingers  were  also  stiff  and  tumid.  He  immediately  directed 
labile  currents,  of  thirty  elements  of  Daniell,  both  through 
the  swelling  and  through  the  neighboring  muscles,  untU 
mild  contractions  ensued  in  the  muscles  covering  the  dorsal 
surface.  Th i^  being  cont  in ued  for  five  minutes,  during  which 
period  the  patient  noticed,  from  minute  to  minute,  his  hand 
liecome  freer  from  the  swelling  and  stiffness,  every  motion 
of  the  hand  and  linirt  wa:^  restored,  enabling  him  to  write 
his  name.   The  following  day  (March  4th),  ho  reported  hav* 
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ing  sewTi  some  coarse  work,  only  the  baiidling  of  the  scistiors 
being  difficult.  A  slight  swelling  was  still  visible  on  the 
dorsal  side  of  the  wrist.  The  former  treatment  being  re- 
peated, tlie  patient  report^  liini^^elf  free  of  every  complaint. 

In  tranmatic  utuI  rlieumatic  articular  exiidationf*,  even 
in  tliosc  of  long  >tiui(ling,  I  have  roi)e!itedly  observed  tliat, 
after  tlie  resorptioii  lu^  1)een  iii-titntt'(l  through  the  electric 
current,  this  pruce-s  pingre^ses  spuntaneonslv,  even  to  the 
perfect  removal  of  tlie  exudation,  without  the  furflier  use  of 
eleetricity,  or  any  other  re:^olving  agent,  ho  that  here  an  after- 
efifect  of  electricity  maj  bo  justlj  said  to  exist. 


B,  ArthrtHo  Articular  Sseudattons, 

We  have  already,  on  pngo  253,  treated  of  a  form  of 
gouty  articular  affection  (arthritis  nodosa),  in  which  the 
fiwelUiig  of  the  joint  is  connected  with  atrophy  of  the  in- 
terosseous muscles,  which  affection  can  be  completely  re- 
iDoyed  by  galvanizing  the  sympathetic  nerre.  Ijk  a  second 
form,  too,  in  which  not  only  the  83moTial  capsule  and  the 
ligaments  pr^nt  the  appearance  of  a  chronic  inflammation 
Bpreading  to  other  joints,  but  where,  also,  the  articular  carti- 
lages and  smfaces  show,  at  the  same  time^  peculiar  changes 
and  malformations  (arthritis  deformans),  the  galvanization 
of  the  sympathetic  system  seems  also  to  produce  a  material 
improToment.  I  haye,  in  a  stout  girl,  twenty-four  years  old, 
a  patient  of  Br.  Bo^er,  produced,  by  the  aboye-mentioned 
treatment,  an  increase  of  temperature,  alleviation  of  pain, 
diminution  of  the  swelling,  and  easier  motion. 

Gonoeming  the  true  gout  (arthritis  vera),  only  internal 
remedies  are  to  be  employed  while  the  disease  is  in  the  acute 
stage ;  after  the  fever  is  gone,  and  the  true  gouty  nodules 
remain,  it  is  sometimes  possible  to  insure  a  cure  through  the 
employment  of  strong  constant  (derived  from  forty  to  sixty 
elements  of  Daniell),  or  through  strong  induced  currents. 
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I  am  indebted  to  the  Vindnees  of  Dr.  Gahen  for  the  fal- 
lowing case: 

Mrs.  S.,  aged  sixty  years,  a  ladj  of  great  refinement,  be- 
came 80  rednoed  in  etrcnmatancea,  tbrongh  the  miezpectod 
death  of  her  hnsband,  that  she  was  compelled  to  perform 
labors  to  which  she  was  prerionsly  unaecustomed.  For  ten 
years  she  suffered  from  a  gouty  i^ection  to  snch  an  extont» 
that  finally  both  wrists,  and  all  the  finger-joints,  wm  almost 
completely  anchylosed,  throngb  gouty  deposits^  Every  at- 
tempt to  move  the  joints  caused  violent  pain,  preventing  her 
from  doing  any  kind  of  work.  The  fing^-joints  were  en- 
larged, painful  on  pressure,  and  somewhat  fluctuating.  No 
hereditary  disposition  could  be  ascertained.  After  the  patient 
had  for  years  in  vain  employed  various  internal  and  external 
remedies,  she  applied  to  Dr.  Cahen  for  an  electric  treatment. 
A  few  years  ago  she  had  used  the  rotation  apparatus,  expe- 
riencing some  relief  but  suspended  the  treatment  soon  after. 
Dr.  Oahen  employed  induction  electricity  with  the  greatest 
assiduity  for  half  a  year,  duily  without  interruption,  in  such 
a  manner  as  to  enclose  for  several  minutes  each  single  en- 
largement in  the  circuit.  Soon  the  painfulness  of  the  joints 
disappeared,  the  swellings  became  gradually  less,  the  mova- 
bilityof  the  joints  increased  iu  |>ru]»urtion,  until  the  patient 
had,  at  the  end  of  the  treatment,  recovered  the  full  use  of 
her  hands.  No  abnormal  formations  existed  in  the  wrist- 
joints;  the  joints  of  the  fingers,  however,  were  thicker  than 
in  the  normal  state;  fluctuation  was  entirely  gone;  but 
strong  crepitation  was  heard  whenever  the  joints  were 
rubbed  agamst  each  other. 


C,  Suppressed  Sscretiom  a/nd  JExcretions. 

With  regard  to  the  influence  of  electricity  in  diseases 
eauaed  through  a  derangement  of  an  existing,  or  through 
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the  abeence  of  a  normal  secretioii,  wo  must  consider  its  di- 
rect effect  apon  the  non<flecreting  organ,  &e  exciting  infln- 
ence  exercised  by  the  onnrent  on  the  nerves  collecting  in 
the  respective  glands,  and  to  a  greater  extent  the  contrac- 
tions it  produces  in  the  masenlar- fibres  situated  in  the 
glands,  thus  occasioning  secretion  of  the  proper  materiaL 
That  the  last-mentioned  action  is  the  more  important,  is 
proved  by  the  following  drcnmstancest  1.  The  electric  cur- 
rent has  the  power  of  restoring  the  Bupiiressed  perspiration 
of  the  feet,  and  to  promote  the  secretion  of  cerumen,  while, 
at  feast  up  to  the  present  time,  it  haa  been  impossible  to 
find  nerves  in  the  perspiratory  and  cemminous  glands.  S. 
The  secretion  of  milk  is  independent  of  the  connection 
of  tlie  gland  with  the  intercostal  nerves,  as  proved  by  the 
experiments  of  Eckhard,  made  by  their  section.  Finally, 
3.  The  intermittent  is  generally  far  more  efficient  than  the 
constant  current  for  the  purpose  of  restoring  suppressed  se- 
cretions. In  some  cases,  where  a  direct  irritation  must  be 
avoided  as  nnieli  as  possible,  it  is  better  to  obtain  the  desired 
result  throu^'h  reflex  action  by  acting  on  the  skin  and  its 
nerves  throui:;li  faradization. 

Suppressed  perspiration  of  the  feet  16  soonest  restored  by 
fiu*adization. 

Case  109. — Augu^^t  Bruklo,  merchant,  aged  twenty-four 
years,  after  ha\nng  worked  eight  days  in  a  cellar,  iu  which 
he  also  sl^pt,  felt  a  stitching  pain  in  both  heels,  extending 
thence  into  the  feet,  so  that  every  step  became  painlul,  es- 
pecially after  having  been  quiet  for  some  time.  Soon  both 
feet  began  to  swell,  followed  by  a  sujipression  of  tlie  habitual 
perspiration  and  a  feeling  of  nuinluu'-s  in  buth  legs.  The 
patient  came  to  my  ullice,  November  24,  lsr)0.  after  having 
in  vain  iniployed  irritating  foot-1)nths,  eiiil>n>caiions,  and 
Russian  baths,  for  a  month.  At>er  the  ^lr^t  cutaneous  fara- 
dization «»f  tlie  feet  and  Icl's,  the  feet  liecame  wanner,  and 
the  walking  easier.  After  the  third  application,  the  feet  be- 
gan to  perspire,  the  swelling  diminiehed,  and  the  pain  on 
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making  a  etep  diaappeared ;  after  the  eighth  application  he 
was  enabled  to  pniaae  his  nsual  occupation. 

"With  regard  to  menstruation,  wc  have  already,  on  page 
98,  mentioned  that  it  has  often  been  jnodoced  or  aug- 
mented against  onr  intention  in  conscqnenoe  of  the  eleo* 
trie  irritation  of  any  portion  of  the  body,  eBpecially  those 
near  the  uterine  region.  This  experience  might  oden  be 
employed  with  advantage;  if  this  kind  of  action  does  not 
euflBcc,  we  may  trj'  Sclmltz's  '  method  of  cutaneous  faradiza- 
tion of  the  soles  of  the  feet,  the  Icg^,  or  the  chest;  and,  this 
being  insufficient,  we  may  foliow  the  example  of  Golding 
Bird,  by  passing  a  series  of  shocks  (twelve  to  fifteen  in  num- 
ber) through  the  pelvis,  applying  one  coTnliutor  to  the 
lumbo-sacral  region,  and  the  other  to  the  pubic  bone  or  the 
vagina.  Of  twenty-two  patients  r^uffering  from  amenorrha?a, 
fourteen  were  cured  in  Guy's  Hospital,  through  this  method ; 
of  the  eight  nnsuccessful  cases,  seven  were  at  the  same  time 
affected  with  nnmmia,  leucorrhoea,  or  ]»lit1ii?i?:  pnlmoiium. 
We  read  the  following  case  in  Quy's  Hospital  reports,  1822 
(page  143) : 

Miss  B.,  eighteen  years  of  of  tall  stature,  suffered, 
for  some  time,  from  amenorrho^a,  for  the  removal  of  which 
she  employed,  in  vain,  the  different  preparations  of  iron. 
Her  general  health  became  worse,  appetite  diminished,  and 
she  became  irritable  and  low-spirited.  Iron,  soda,  and  rhu- 
barb, improved  her  general  condition,  but  the  menses  were 
stiD  absent.  Then  statical  electricity  was  applied,  a  series 
of  shocks  being  passed,  every  other  day,  through  the  pelvis. 
Tlie  mense?  appeared  after  three  weeks,  lasting  for  tliree 
days.  The  treatment  was  now  suspended  for  three  weeks, 
aivl  •♦|  .}iHcd  ajrnin  three  times  in  the  fourth  week.  Menstru- 
ation took  place  at  the  normal  period,  continued  five  days, 
and  returned  regularly.  The  general  health  of  the  patient 
also  continued  good. 

■  Die  RcflcTwirkangn  dtr  bidnction-Bl«dvIcitili  Wlaiir  ntd.  WoelMB> 
•ohiift,  1665,  Vq.  40. 
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Similar  succcsriful  results  in  arnenorrlneji  ami  dvsmeTinr- 
rh(va  were  obtainrd  bv  v.  Holsl)eck  and  BitterliUi'  also  by 
Charles  Taylor,'  IJervieux,  Graves,  etc. 

The  impaired  .secretion  of  milk  may  also  be  improved  in 
two  ways?,  either  by  allowing  the  mduction  current  to  act, 
by  means  of  moi^t  eleetrodci*,  for  several  minutes  on  the 
gland,  or  through  reflex  excitation  by  faradizing  the  skin  of 
the  pectoral  region.  Aubert*  thus  treated  a  wonmn  for  an 
anjesthesia  of  the  sklu  of  the  pectoral  region,  for  from  ten  to 
twenty  minutes,  with  dry  conductors,  and  who,  having  been 
confined  seven  montli:^  before,  did  not  nurae  her  child,  and 
in  consequence  had  no  trace  of  milk  three  weeks  after  de- 
livery. After  the  third  application,  a  kind  of  milk-fever  en- 
sued, the  breast  began  to  swell,  and  the  nlj»pl(^ft  became 
moist.  After  the  fifth  application,  the  milk  could  be  readily 
collected. 

Aubert  reports,  besides,*  the  following  case : 
A  woman,  twenty-six  years  of  age,  mother  of  three  chil- 
dren, nursed  the  third  one  herself  for  eleven  and  a  half 
months,  when  it  was  taken  with  pneumonia,  and  refused  the 
breast  When  the  child  was  put  to  the  breast  again,  the 
secretion  had  entirely  ceased*  Aubert  placed  wet  elec- 
trodes alternately  upon  both  br^ts,  taking  care  to  avoid 
pain  and  muscular  contraction,  by  graduaUy  increasing  the 
strength  of  the  current.  After  the  fourth  application,  the 
breasts  were  tense  and  full,  and  the  child  could  be  nursed 
again. 

In  the  OasetU  SMomadairey  of  January  16, 1857,  we 
find  the  following  case  of  Becqnerel : 

A  healthy  but  nervous  woman,  of  twenty-seven  years  of 
age,  had  been  nursing  six  months,  having  always  a  full  sup- 
ply of  milk.  In  consequence  of  violent  and  repeated  mental 

'  S^f  AnnfileB  de  I'^lc  tri*  it*.  1860,  pige  149. 

'  Lancet,  ii.,  SepttMuhor  'J.  1869. 

•L'Uuion  Medical?,  1857,  No.  9. 

«6m  LTnion  Vidic&lc,  ^^eptember,  1855,  Ko.  US. 
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emotioDay  iSbe  Becration  of  wSSk  was  reduced  to  a  miniinum 
in  ihe  left,  and  completely  suspended  in  iJie  right  breast. 
It  was  resolved  to  bring  up  the  child  with  the  bottle.  The 
child,  however,  did  not  thrive,  and  its  health  suffered.  Bec- 
querel  now  tried  to  stimulate  the  left  breast  (in  which,  lor 
eight  days,  hardly  a  trace  of  milk  was  left)  to  increased  se- 
cretion, by  allowing  a  mild,  rapidly-interrupted  current  to 
act  by  iiieaiis  of  wet  condnctur;?,  placed  alternately  on  dif- 
ferent portions  of  the  breast.  After  the  lirst  application, 
which  caused  some  inconvenience,  bnt  no  pain,  the  lacteal 
secretion  be^an  anew.  After  the  third,  it  flowed  Iruely 
as  to  be  sufficient  for  the  further  nourislimcnt  of  the  child. 
The  right  gland  secreted  less,  but,  the  whole  amount  being 
sufficient,  electricity  was  no  more  employed. 

Similar  cases  have  been  published  by  Moutard-Martin 
and  Lardeau,'  by  Descividres,'  and  others. 


OHAPTEB  II. 

THE  £MPL0YM£1^I  OF  Fi  K  tfucITY  IN  IUDWIFBB7  AUD 

GYNfiCOLOGy. 

Teb  employment  of  electricity  in  midwifery  dates  from 
Bertholon  and  W.  G.  Herder,  the  latter  of  whom  recom- 
mended contact  electricity  aa  a  remedy  for  absent  labor* 
pains.*  They  were  followed  by  Basedon,  Stein,  and  afterward 
Ejlian,  who  oonstrocted  for  thJa  purpose  his  "  galvanie  ob- 
stetrical forceps,"  consisting  of  two  metals.  Dr.  Hoeniger, 
of  Zyly,  and  Jacoby,  of  Nenstadt/  first  nsed  the  induction 
deotricity  for  the  ensitement  of  labor>painB.  In  onr  own  day, 
Benj.  Frank  is  tlie  only  German  physician  who.  to  onr  knowl< 
edge^  has  thus  employed  electricity ;  of  English  physicians, 

*  Gas.  des  HdpiUiux,  1859,  No.  60. 

*  Om.  des  Hdpitaux,  1861,  No.  63. 

'SeebliPnctlMl  Oonttibotloiu  fbr  the  Extension  of  Obttetrioe,  1808. 

*  See  ZeitBchiift  Or  GebnrtthiUfe,  vol  ztL,  pega  m.  Berlin,  IMi. 
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however,  tl  rro  are  Tludford,*  Dorriogton,  Johnson,  Wilson, 
Kat  kcnzie,  Tyler  Smith,  Dempaeji  Bamesi  Houghton,  etc, 
who  all  used  electricity  as  an  ezdto- motor  stimalaiit  in 
caaes  In  which,  the  pelvis  being  norma],  there  existed  dj- 
namio  disturbances,  depending  on  an  absence,  weakness,  or 
perverse  action  of  the  expelling  power,  or  where  long-oon-  - 
tinning  fits  of  fainting,  or  eclampsie  accidents,  necessitated  a 
rapid  termination  of  Ihe  deliyeiy,  or  where  hsmorrhagee, 
canaed  either  by  placenta  pisBvia  or  asthenia  of  the  ntems, 
required  as  early  a  termination  of  the  birth  as  possible,  or  an 
immediate  contraction  of  the  womb  afterward,  or,  finally 
(Barnes),  where  paralysis  of  the  ntems  took  place  in  oonse- 
qnence  of  the  employment  of  chloroform. 

Thus  Dempsoy*  mentions  a  case  where,  the  pelvis  being 
normal,  labor  had  lasted  for  thirty  liours,  the  very  weak  con- 
tractions haying  entirely  ceased  for  three  hours,  and  the  pa- 
tient, with  short  intervals,  been  in  a  feinting  condition  fiir 
two  hours.  Here  the  first  application  of  the  induction  current, 
continued  for  about  five  minutes,  was  followed  by  drawing- 
pain  in  the  small  of  the  back ;  the  second,  repeated  after  five 
minutes,  caused  energetic  contractions  of  the  uterus;  and, 
after  forty  minutes,  during  whidi  time  the  current  was  em- 
ployed in  this  manner  four  times,  for  five  minutes,  a  live^ 
heidthy  child  was  bom.  Eigot  had  been  previously  in  vain 
administered  in  laige  doses, 

Benj.  Frank  *  mentions  a  woman,  thirtp'-eight  years  of 
age,  who  had  been  confined  tuccessfnlly  seven  times  and 
aborted  twice,  in  whom  again,  in  consequence  of  a  fall  on 
the  nates,  in  the  fifth  month  of  pregnancy,  abortion  had  taken 
place,  followed  by  a  considerable  loss  of  blood.  The  uterine 
contractions  were  entirely  suspended  j  the  patient,  aroused 

1  See  ¥tmkp*»  Kotleei,  1848,  Ka  IM,  tad  1840,  Na  789. 

*  See  Iawndm  on  the  AppUeetloa  end  BAot  of  BiMlrleltr  end  GatTaolnn. 

London,  1853,  page  5S. 

?  M«fm»^t-Electricitat  ziir  Befi^r  Jerung  der  GeburtKtb&tigk^it.    Keuc  Zciiung 
fOr  Geburtekunde,  1»46,  Band  ii.,  HeA  il,  page  S70. 
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from  a  fainting-fit  by  sulphuric  ether,  was  bathed  in  blood, 
looking  more  dead  than  alive.  The  pulse  was  small,  and 
could  uot  be  counted;  the  uteroB  soft  lielow  the  uavel,  and 
Btill  of  considerable  circimiferenoe,  and  but  loosely  connected 
with  the  cord.  After  the  application  of  the  induction  cur- 
rent for  several  minutes,  a  strong  pain  ensued,  the  uterus 
contracted,  and  the  bleeding  ceased.  At  intervals  of  from 
£ve  to  ten  minutes,  the  labor-pains  retnmed;  without  re- 
quiring the  further  use  of  the  apparatus,  the  patient  revived, 
and,  after  half  an  hour,  Frank  was  al)le  to  remove  the  pla- 
centa, caur^ing  but  a  slight  loss  of  blood. 

F.  W.  Mackenzie  *  has  stopped  bleeding,  in  three  cases 
of  metrorrhagia,  through  the  application  of  the  electric  cur- 
rent* In  the  first  case,  where  a  dangerous  bleeding  was 
maintained  bj  the  incomplete  removal  of  tibe  ovum,  defying 
every  known  zemedj,  the  use  of  electricitj  caused  a  rapid 
expulsion  of  the  remaining  portions  of  the  ovum,  and  an 
immediate  stoppage  of  the  blood.  In  the  second  ease^ 
wh^,  in  consequence  of  placenta  pmvia,  several  dangerous 
hemorrhages  had  taken  place  before  the  beginning  of  de- 
livery, a  continued  current,  applied  for  six  hours,  prevented 
not  only  every  loss  of  blood,  but  &cilitated  also  the  opening 
of  the  OS,  allowing  a  rapid  and,  for  the  mother,  safe  termi- 
nation of  the  confinement.  In  the  tiiird  case,  where  placenta 
praevia  necessitated  a  speedy  delivery,  on  account  of  bsemor- 
rhage,  the  same  method  was  employed  for  three  hours.  The 
bleeding  ceased,  and  the  confinement  went  on  so  rapidly  that 
a  live  child  was  bom  after  a  few  hours. 

Sadford  *  believes  he  has  met  with  good  results  from  the 
use  of  electricity  in  oases  of  hour-gUea  contractions  of  the 
womb. 

^Vceording  to  the  above-mentioned  observers,  electricity 
fultilft  in  general  tlic  same  indications  as  ergot,  and,  accord- 
ingly, ib  ouly  to  1)0  enij)l(>ycd,  like  it,  utter  the  mumbrauea 

'  (iaz.  Hehdonmt.iniro,  du  2  Avril,  1857,  No.  14,  page  2W.  • 
'  Sec  The  Lancet,  lS5a,  vol.  ii.,  No.  xxii.,  {Mge  500. 
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are  l)r<)kf'n ;  it  has,  however,  the  following  advantages  over 
that  remedy :  1.  Electric!^  acta  certain  Ijr;  ergot  is  frequent' 
]y  uncertain.  2.  Its  action  enBtiee  immediateiy  after  itB  use; 
that  of  ergot  does  not  take  place  for  a  longer  or  shorter  pe- 
nod  afterward.  3.  The  atrengtli  of  the  electric  current  can 
be  adapted  to  the  degree  of  existing  irritability,  while  the 
necessary  dose  of  ergot  can  only  be  approximately  determined. 
4.  The  contractions  produced  by  the  electric  current  are 
more  energetic  and  equal  in  their  direction  to  the  normal 
contractions,  whOe  the  use  of  ergot  is  frequently  followed 
by  inrgular,  spasmodic  r  intrartions,  placing  the  life  of  the 
child  in  danger.  5.  The  adiiunisti-ation  of  ergot  has,  ac- 
cording to  the  e3qf>erieTi(  e  of  Eamsbotham,  Wright,  and 
Barnes,  ti^quently  an  injurious  influence  on  the  new-bom 
child ;  thus  Barnes  saw,  in  four  cases,  in  which  the  bhrtb 
was  accomplished  through  ergot,  the  children  die  from  con- 
vulsions after  a  few  hours.  6.  Electricity  can  be  employed, 
even  In  the  most  extreme  cases,  in  which  swallowing  is  im- 
paired, eveiy  medicine  ejected  from  the  stomach,  and  every 
mechanical  interference  in  the  uterus,  introduction  of  the 
hand,  etc.,  contrtundicated  on  account  of  the  great  irritabili- 
tj.  7.  Electricity  does  not  exclude  the  simultaneotts  em* 
ployment  of  other  remedies.  In  opposition  to  the  aboTe- 
mentioned  auihors  are  Simpson  and  Scanzoni  (perhaps  in 
consequence  of  an  unsuitable  method),  who  consider  the 
employment  of  electricity  in  feeble  contractions  and  uterine 
hemorrhage  useless,  thus  leaving  this  question  still  open  for 
a  final  decision. 


Benj.  Frank  and  Goldi ng  Bird,  the  latter  especially,  in 
consideration  of  some  ca»c^,  in  which  he  brought  on  an  unde- 
signed abortion,  through  tbe  influence  of  the  electric  current, 
in  li  buppuocd  supprosio  niensium,  believe  the  use  of  the 
electric  current,  for  inducing  premature  artificial  lal)or,  to 
be  especially  indicated  in  those  caoCa  in  which  the  os  has 
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been  dilated  bj  means  of  eponge-tents,  or  through  other 

methods. 

Dempsey  used  the  electric  corrent  for  this  purpose  in  a 
case  wliere  he  desired  to  induce  premature  labor  at  the  end 
of  the  seventh  month,  on  account  of  narrow  ]ielvi3.  After 
having  perforated  the  ovum,  and  waited  for  forty -eight  hourn 
for  the  appearance  of  labor-pains,  he  used  the  current  three 
times,  for  five  minutes,  at  an  interval  of  ten  minutes,  until 
a  mild  and  transient  pain  took  place.  No  labor -pains 
ensuing,  in  spite  of  this,  he  returned,  after  half  an  hour,  to 
the  same  method,  and  electrified  three  times,  with  the  same 
intervals.  Now  r^ularly-retuming  pains  ensued,  delivery 
progressed  nonnally,  and  was  terminated  eight  hoon  after 
the  Ijcginning  of  the  operation. 

Berryman '  used  the  same  methcnl  at  the  end  of  the 
eighth  month,  in  a  woman  vdth  narrow  pelvis.  After  having 
tried  in  vain  t'>  sever  the  membranes  of  the  ovum  fi\)ra  the 
uterine  walls  with  the  Bomid,  and  having  also,  witli  the  same 
result,  after  two  days,  introduced  a  flexible  male  catheter, 
and  kept  it  inside  for  an  hour,  he  resorted,  after  five  day?, 
to  the  induction  current.  Contractions  of  tlie  worn!)  im- 
mediately foUowedy  producing  the  easj  delivery  of  a  live 
child 

Concerning  the  method  itself,  one  conductor  i^  usually 
applied  ti»  the  t^acral  rc^non  or  the  fundus  uteri,  while  the 
other,  furnished  with  a  vaginal  conductor,'  is  introduced, 
tliToiifrh  tlie  vagina,  to  the  os.  Banus  advises,  instead,  to 
apply  a  conductor  to  eltlier  side  of  the  lower  abdominal  re- 
gion. According  to  the  ex{)erimeuts  of  Mackenzie,*  the  ac- 
tion of  the  current  'ti  the  uterine  fibres  would  ensue  soonest 
by  pasaing  the  current        an  upper  segment  of  the  spinal 

1  Gmlvanism  in  Effecting  Preniatare  Labor.   £dinbufgii  Med.  Jour.  IMS. 

December. 

*  8m  the  mgmvi^IiitlM  Kcm  Z^ltuisftrGdiiirldnnda;  Bd.  izL,  H«fl  DL, 
Tatd«  1,  flgofe  t. 
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column  tnnflvenelj  tluroiigh  the  uterus.  As  tlie  writings  of 
the  different  anthois  rtajttom  each  other,  it  will  be  neceesa- 
ry  to  decide  through  an  experiment  in  erety  individnal  case, 
and  it  will  be  beet,  after  haying  moistened  the  abdominal 
walls  thoronghlj,  to  pass  a  strong  corrent  of  the  induction 
apparatus  from  the  fbndua  uteri  to  tihe  region  OTer  the  sjm* 
phjsis. 


Lately  electricity  has  been  very  fkyorably  employed  for  the 
rcBOBcitation  of  new-bom  childr^,  apparently  dead.  Up<m 
the  recommendation  of  Ilufeland,  Struve,  Marshall  Hall, 

and  Underwood,  Gottbold  Scholz  *  first  made  more  extensive 
experiments  with  electricity,  and  ascertained,  as  the  result, 
that  no  other  agency  was  able  to  revive  the  extinguishing 
spark  of  life  as  rapidly  and  safely  as  the  cautiously-used  elec- 
tric current.  Scliolz's  method  consisted  in  placing  one  con- 
ductor on  the  neck  luid  the  other  on  tlie  i>lace  of  insertion 
of  the  di;i}>hragni,  or  the  aj)cx  of  the  heart.  The  8anie  re- 
sult may  be  ubtaine<lj  ia  a  more  r^hnple  and  suitable  manner, 
thiuugh  the  faradization  of  the  plirenic  nerves  (see  page  429). 
Pernice'  lued  this  method  in  live  cases  of  apparent  death,  of 
which  two  failed,  but  three  resulted  perfectly  satisfactorily, 
inasmuch  as  respiration  was  esta'uii.-iied  und  life  continued. 
The  following  is  the  first  of  Pernice'^  cases : 
After  regular  labor-pains  had  taken  place  till  six  p.  m., 
diluting  the  os  till  eight  p.  m.,  to  the  size  of  a  bilver  dollar, 
the  water  escaped.  After  a  short  pause,  powerful  contrac- 
tions propelled  the  head  to  the  floor  of  the  peiw^,  hut  were 
unable,  for  five  hour?,  to  overcome  tlie  resistance  ofiered  to 
the  soft  parts,  by  reason  of  the  larL':e  size  of  the  head.  On 
account  of  the  decrease  of  the  fre(piency  of  the  foetal  pulse, 
the  forceps  was  applied,  at  hali'-past  one  a.  m.,  and  the  head 

*  BemerkongeD  iiber  die  Einthenonf  de»  Sebdntodt  d<r  liwaffhomm, 

Goentburg's  Zeitschrifl,  Bd.  ii.,  pn^re^  lG-35. 

*  Oreifinralder  Mediciniadie  Beitracge,  Bd.  u.|  page  1,  d  m^. 
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delivered.  The  child,  weighing  nearly  nine  poiind-^,  was  ap- 
parently perfectly  dead,  relaxed,  tlie  body  pule,  with  tlie  ex- 
ception of  the  brow  and  the  vertex,  wliieh  latter  was  covered 
by  a  considerable  swelling.  No  palpitation  of  tlie  cord  whs 
felt;  the  sounds  of  the  heart  feeble  and  rare;  cutaneous  irri- 
tation gave  no  result  whatever.  The  induction  ai>paratn3 
was  then  applied.  After  several  attemi^t.*,  he  succeeded  in 
striking  the  phrenic  nerve  on  l>oth  sides,  and  in  caussing  a 
contraction  of  the  diaphrafjm ;  a  fiecond  contraction  was 
effected  after  about  two  minutes.  The  child  was  then  placed 
in  a  warm  hatb,  :ind  faradization  repeated  after  a  few  min- 
utes. After  the  current  was  applied  ten  times — eonse^piently 
in  about  from  one-half  to  three-fourths  of  an  hour — the  tirst 
independent  inspiratory  motion  ensued,  which  was  repeated 
after  a  short  time.  Irritation  of  the  skin  now  proved  bene* 
ficial,  and  waa  employed  till  the  complete  revival. 


The  euiploymont  of  eleetruity  has  also  met  with  some 
success  in  gynecolorjy.  Thus,  tor  instance,  a  case  is  reported 
by  B.  Dempsey,  from  the  practice  of  Tyler  Smith,  in  wliich 
a  uterine  ixilyjius,  the  jiedirle  of  which  could  by  no  means 
be  readied  by  tlie  oj)eratt)r,  was,  irt  consequence  of  the  con- 
trartions  induced  by  the  elect rie  current,  expelled  sufficiently 
to  make  it  easily  aeee^sihle  tn  the  lii^ature,  wllich  douey  the 
polypus  was  removed  witldut  dithculty. 

Another  case  was  that  of  a  woman  of  forty-two  years  of 
age,  who  had  aborted  three  times,  and  borne  eight  children. 
The  men-es  had  a<rain  ceased  for  six  months.  At  first  occa- 
sionally, and  in  the  later  jierirxis  continually,  a  bloody  flow 
took  place  from  the  vagina.  For  two  months  the  patient 
experien<'('d  a  severe  burnini;  jiain  in  the  abdomen ;  in  the 
last  week  anasarca  of  the  legs  rendered  her  condition  very 
deplorable.  An  increased  bleedinir  surj>erveuing,  it  was  re- 
solved to  immediately  induce  delivery.   The  examination 
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proved  the  presence  of  a  tumor,  resembling  the  pregnant 
ateroB,  situated  more  in  the  right  side,  and  extending  to 
the  navel)  being  firm  and  elaatie^  and  tender  on  pressnre. 
Keiiher  placental  mnnnur  nor  foetal  pnlse  oould  be  beard. 
The  OS  was  open  to  the  extent  of  a  sblUing,  the  breasts  were 
relaxed.  Conseqnently,  the  diagnoais  was — a  dead  foetus,  or 
a  diseased  oymn.  A^er  the  application  of  the  electrio  cur- 
rent, a  number  of  hydatids  were  evacuated,  followed  soon 
afterward,  and  also  the  next  day,  by  a  stOl  larger  quan* 
tity. 

Finally,  the  electrio  cnirent  has  been  used  especially  by 
the  French  physicians  Beavain,  Fano,  Tripier,  Beau,  and 
others,  for  the  removal  of  chronic  swellings  of  the  uterus,  and 
its  subsequent  descent  and  dislocation — observations  worthy 
to  be  invei>tigated,  in  consideration  of  the  evils  so  finsqueutly 
following  the  use  of  the  sound,  and  other  means  usually  em- 
ployed against  flexions.  Thus,  Fano  ^  reports  the  following 
case: 

Mia^  K.,  aged  twenty-nine  years,  mother  of  several 

children,  experienced,  for  eight  montlis,  a  feeling  of  heavi- 
ness in  the  abdomen,  pains  in  tlie  right  inguinal  regiun,  and 
numbness  in  the  right  leg.  She  also  suffered  from  pain  in 
the  renal  regioTi,  and  leucorrhoe«i,  but  had  neither  constipa- 
tion nor  dyBuriii.  Tlie  exuinination  allowed  ;iiitellexi<»ii  of 
the  uterus.  An  electric  current  was  employed  fur  live  min- 
utes, by  placing  one  pole  on  the  hypogastrium,  the  other 
being  applied  to  the  colhmi  uteri.  The  patient  felt  a  tick- 
ling sensation,  and  noticed  something  rising  in  the  abdomen ; 
immediately  after  the  application,  the  anteflexion  seemed  to 
be  diiiiiuishcd  and  the  pain  lcr«<ened.  During  the  next  ap- 
plication, nia<le  the  following  day,  the  })atient  tcit  as  it'  ^tnne- 
thing  wa«?  muved  from  the  right  inguinal  regiun,  to  the 
hypogastrium;  pain  and  leucorrhiea  were  stronger  the  fol- 
lowiiiix  dav,  but  the  extimination  made  on  the  dav  after 
showed  the  anteflexion  to  lie  reduced.    With  this,  the  pain 

*  y  Union  m«4.,  1869,  page  IM. 
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and  the  num'bneBS  of  the  right  lower  extremi^  disappeared^ 
and  the  patiVrtt  was  permanently  relieved. 

BeuYaiu'  obtained  a  no  len  happy  result  in  the  follow- 
ing case: 

Mrs.  K.,  aged  twentj-aiz  years,  mother  of  three  children, 
Buffered,  for  four  years,  firom  a  descensus  uteri,  and  chronic 
swelling,  with  ulcerations,  against  which  neither  local  deple* 
tions,  nor  emollient  injections,  nor  the  application  of  the 
eanstic  for  weeksi  were  of  any  avail.  Then,  Beavain  directed 
a  galvanic  earrent,  generated  of  fonr  elonents  of  Bnnsen, 
against  the  granulationa  and  nlcerations.*  After  this  painless 
operatioa  was  repeated  five  times,  firee  menstruation  took 
place  without  giving  her  any  inconvenience,  and  when  this 
had  ceased,  the  grannlations  and  ulcerations  were  removed, 
and  a  dean,  healthy  surface  left  In  their  place.  In  order  to 
raise  the  descended  womb,  Beavain  then  used  the  induction 
electricity  for  four  monthB,  with  so  &vorable  a  result  that 
the  patient  was  able  to  walk  great  distances  without  any 
nterine  support.  All  the  other  symptoms  of  disease  had 
also  disappeared,  and  did  not  again  return,  as  Dr.  Beavain 
was  afterward  infonned.* 


CHAPTEK  IIL 
THE  USB  OF  BLECTBIGITT  IK  SUBGSBT. 

A  TREBLE  use  has  been  made  in  eurorery  of  electricity,  by 
employing  it :  1.  For  the  purpose  of  producing  heat.  8. 
Causing  chemical  effects.  8.  As  a  means  of  stimulation. 

I.  ELEoiBicrnr  fob  the  oenebation  of  toebmio  effects. 

AUlioiigh  the  thermic  action  of  the  continued  current 
has  been  known  for  a  long  time— it  being  also  known  that 

■  AnnalM  d«  VtMtkM  MM.,  18SC,  pufe  4a. 

'  See  chapter  iiL,  section  U. 

*  Oa  tho  opamttoa  fi>r  atariiui  poljpiis^  M«  pifB  891,4(  Mf. 
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the  degree  of  heat  did  not  depend  on  the  number  bnt  on  the 
extent  of  sur&oe  of  the  metal  plates,  and  that,  aocordingly, 
only  one  single  pair,  of  very  large  surface,  was  neoessary  for 
the  heating  of  metal  wires;  that,  in  tliis  manner,  a>degree  of 
temperatnie  ooold  he  generated,  such  as  was  produced  by 
no  other  medium,  the  blow-pipe  excepted — yet  the  employ- 
ment of  electricity  for  surgical  purposes  mado  bnt  slow 
progress.  It  was  Middeldorpf  who  recently  succeeded, 
throngh  the  improvement  of  existing  and  the  invention  of 
new  methods,  in  placing  galvano-canBtj  on  a  sdentiiie  basis, 
and  seenring  for  it  a  permanent  footing  in  surgery.  Con- 
cerning his  predecessors,  Heider,*  prompted  mainly  by 
Steinheil,  conceived,  in  1843,  the  idea  of  killing  the  nerves 
of  the  dental  pnlp.  by  means  of  the  electric  heated  wire. 
He  employed  this  method  in  Jnly,  1845,  in  each  a  manner  as 
to  insert  between  the  two  conducting  wires  of  a  ywj  Isige 
Grore's  element,  which  conld,  through  a  simple  mechanism, 
be  nnited  and  separated,  a  fine  platina  wire,  bent  in  the 
Ibrm  of  a  loop.  He  then  introduced  this  platina  wire  cold, 
the  circuit  being  opened  into  the  proper  dental  cavity,  heated 
it  through  the  dosing  of  the  curenit,  and  withdrew  it,  alter  a 
few  seconds,  again  cold.  Gustay  Gmssel,  the  inventor  of 
electrolysis,  must  also  be  mentioned,  as  among  the  first  who 
appreciated  the  advantage  of  the  dectric  cautery,  by  using, 
in  1846,  the  electric  heated  wire  for  the  removal  of  a  large 
fimgus  hsematodee,  situated  in  the  firontal  and  ocular  regiou ; 
and,  finally,  John  Mardiall,  who,  in  November,  1850,  de- 
stroyed fistnlsB  in  a  similar  manner. 

By  this  method  it  was,  however,  only  possible  to  heat  a 
platina  wire,  or  a  platina  point,  and  consequently  to  act  but 
CO  a  small  gnrface  at  the  same  time.  Dr.  Ellis*  succeeded, 
through  the  following  ingenious  method,  in  rendering  pos- 
sible the  action  on  a  larger  surface,  and  thus  in  contriving  a 
nwdvs  operandi  which  he  employed  successfully  for  the 

'  Zritschr.  de  Wiener  Aertze,  Maerz,  1S46. 

*  See  the  Laaoet»  1808,  vol  iL,  No.  xxiL,  page  603. 
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cauterization  of  the  neck  of  the  uterus,  in  ulcerations,  chronic 
inflammations,  etc.  Taking  a  thick,  straight  silver  catheter, 
he  cut  off  the  upper  portion,  and  slit  open  the  remaining 
end,  tlius  adapting  it  for  the  reception  of  a  porcelain  button. 
Two  isolated  wires  run  in  this  catheter,  connected  on  one 
end  with  the  poles  of  a  Grove's  batterj  of  four  to  five  pairs, 
and  on  the  other  end  \vith  a  platina  wire  wound  several 
times  around  the  porcelain  button,  and  heating  it  to  a  white 
heat.  After  introducing  a  glass  speculum,  the  porcelain 
button  is  applied  for  a  longer  or  shorter  period  to  the  affect- 
ed part,  which  first  is  cleansed  by  means  of  a  pledget  of  lint. 

If  we  now  turn  to  the  operations  of  Middeldorj^f '  in  this 
department,  we  find,  above  all,  that  they  are  due  to  the 
greatly  improved  apparatus  for  galvano-caustic  purposes,  as 
well  on  the  source  of  heat  as  on  the  instrument  used  for 
heating.  Concerning  the  source  of  heat,  Middeldorpf  em- 
ploys the  battery  described  and  represented  on  page  101. 
For  cauterization  itself,  he  uses  burners,  cutting- loop,  and 
heated  wire.  The  burners  are  usually  constructed  in  the  fol- 
lowing manner  :  Two  gilt  copper  wires  run  through  a  piece 
of  ebon}',  connected  on  their  lower  ends  with  the  conducting 
yAren  of  a  batter}-,  but  receiving  on  their  upper  ends  a  thin 
piece  of  platina  of  different  shape,  according  to  the  different 
use.  One  wire  is  cut  obliquely  within  the  wooden  handle, 
springlike,  and  at  the  distance  of  about  J'"  upward,  and  can 
be  connected  with  the  other  segment  by  means  of  a  slide, 
thus  closing  the  circuit.  In  the  dome-shaped  burner  the  two 
wires  protrude  3f from  the  handle,  run  along  each  other 
without  being  in  actual  contact,  and  receive  in  front  the 
thin  piece  of  platina,  five  millimetres  broad.  In  the  porce- 
lain burner,  a  thin-walled,  hollow  porcelain  cap  is  used  in- 
stead of  the  thin  platina  plate,  which  is  heated  by  a  platina 
wire  wound  around  it.  The  burners  used  for  the  destruction 
of  the  lachrymal  duct,  or  for  the  cutting  of  strictures,  are 

'  See  Middeldorpf,  die  Galvanocaustic,  ein  Beitrug  zur  operativen  Mcdicin. 
Brei<lau,  1864. 
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Btraiglit  or  hvnt,  and  covered  at  their  point  1)V  a  tiinall  })iece 
of  elastic  catheter  during  their  introduction  or  withdrawal. 
In  the  LMlvano-caustic  cutting-loop,  the  nioet  important  in- 
strument, the  \vire  is  passed  through  well-conducting,  but 
isolated  tubee,  allowing  tho  protmdiTifrend  to  become  heated ; 
it  is  moved  by  n  wheel  in  the  tubes,  making  it  possible  to  tihai)e 
the  1ooj»  to  every  de-ired  size.  The  heating  wires  are  made 
of  phitina,  and  are  introduced  into  tumors,  or  drawn  tlirough 
fi»tula\  T»y  means  of  a  perforated  sound  or  by  needles. 

The  following  are  the  niurbid  condition>  in  which  the 
galvano-canstic  has  l>een  u?ed  by  Midde]d<»rpf  with  extraor- 
dinary re-nlts :  1.  Haemorrhages  requiring  the  deep  and 
enerL't'tie  cauterization  of  large  surfaces ;  bleeding  from 
medulhu'v  carcinoma.  2.  Neuralgia,  when  small  and  re- 
stricted jHjrtions  of  ti'->u*'  can  be  acted  upon  en>ily  and  safely 
by  means  of  this  instrument.  3.  Ulcers  on  tlie  neck  of  tho 
Uterus  difficult  to  be  approached,  f.  rnrcinomatous  tumors 
when  it  is  desired  to  avoid  the  danger  of  bleedin<r.  5.  Fis- 
tnlfr  wliieh  may  be  either:  c.  (^uiterized  thortmgldy  (lachry- 
mal. ]>arotidean,  dentabye^icular,  n  cto-vaginul,  ves if -o- vagi- 
nal, urinary.  ete.\  i-r,  7>.  J]\  cauterizinir  the  surrounding  jiarta 
alone,  or  with  tlie  oj»ening  at  tlie  same  time,  thus  cnn-iTig  a 
cicatricial  C'>ntra('tion.  and  their  sub-ipquent  clo-in^:  miiMnto 
fistnln^  of  the  {)arori-,  ttf  tlie  salivary  duct,  etc.  i.  or.  '  .  P.y 
cnttinir  throu^di  tlie  ti-tula'  nnte-tinal.  recto-vaginal  tistulre). 
t).  t^trictures  uf  tlie  urethra  wliere,  in  the  anterii»r  ]>ortion 
of  the  peni-i,  only  tltc  finest  bougies  can  be  intp 'ilucc].  au.l 
requiring,  at  the  sanie  time,  the  destruction  of  the  stricture 
calltH.  7.  Polyi^i  in  c^cncral.  but  e^peeially  if  thev  are  at- 
tached, difficult  ffaccc-:-.  i>r  cntii'dv  iriaccvj-.-^ii*  le  tl  inMiiiii  the 
surgeon's  knit'e  (utcritie,  lar\iiircal.  u:i~  >-]i!iarynLreal  ]'»o)ypi, 
ete.\  Pediculatcd  tuni<>r-  .>f  the  l;irvn\.  j>r. 'Tripling  from 
the  larynx  into  tlie  pliarynx.  havinir  a  suihcicutly  large 
bo(lv,  and  not  connected  with  the  ^'I<-ttis.  9.  Prolai^-^e  of 
tlic  utcrna,  or  tlic  anterior  vaginal  wall,  etc..  uiicre  tin-  cni- 
ploymeut  of  the  dome-shaped  burner  uarrows  permanently 
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the  vagina  tlirough  inflammation,  suppuration,  and  cicatri- 
cial contraction. 

We  here  give  the  history  of  the  case  which  spread  most 
extensively  the  fame  of  galvano-causty,  and  estahlished  it 
permanently  by  rendering  a  successful. operation  possible  in 
a  case  in  which  no  other  operative  method  could  be  em- 
ployed. 

A  minister,  aged  forty-two  years,  heretofore  healthy, 
had  been  suffering,  for  two  years,  from  an  increasing  diffi- 
culty in  swallowing,  and  from  hoarseness.  He  occasion- 
ally, while  coughing,  threw  up  small  pieces  of  flesh,  and 
finally  he  noticed  behind  the  epiglottis  a  roundish  substance, 
which  his  physician  supposed  to  be  a  polypus.  Middeldorpf 
examined  the  patient,  and  found  the  following :  Inspiration 
audible,  expiration  pretty  free,  voice  absent,  swallowing 
impaired.  If  the  patient  opened  the  mouth  and  put  out 
the  tongue,  there  was  observed  in  the  bottom  of  the  nor- 
mally-reddened pharynx  the  slightly-injected  white-yellow- 
ish epiglottis,  and  close  behind  a  pale-red  swelling  of  a  dirty, 
sulphur-yellow  appearance,  covered  by  the  shining  and  par- 
tially-excoriated mucous  membrane,  about  as  large  as  a  wal- 
nut, projecting  about  3'"  over  the  deepest  portion  of  the 
middle  fissure  of  the  epiglottis,  and  approaching  the  pha- 
rynx posteriorly.  After  examining  the  expectorated  piece 
under  the  microscope,  the  diagnosis  was  "  a  carcinoma  origi- 
nating in  the  upper  laryngeal  region,  above  the  superior 
thyro-arj^tenoid  cartilage,  which  grew  up  to  the  superior 
aperture,  and  then  expanded  laterally."  The  prognosis  was 
doubtful,  the  treatment  difficult.  On  May  20, 1853,  Middel- 
dorpf perfonned  the  operation  in  the  following  manner: 
The  patient  sat  on  a  chair,  leaning  with  his  head  against 
the  breast  of  an  assistant ;  the  battery  was  placed  on  a  table 
behind,  held  in  readiness  by  the  assistant,  to  be  closed  any 
moment.  The  platina-loop,  being  about  one  and  a  half  inch 
in  diameter,  had  a  circumference  of  about  a  silver  dollar. 
The  handle  of  the  instrument  being  seized  with  the  left  hand, 
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and  the  index  and  middle  fingers  of  the  right  passed  through 
the  looj),  and  separated  from  each  other  as  far  a.s  possible,  an 
attempt  was  made  to  pass  the  loop,  with  a  rapid  movement, 
over  the  polypus.  With  a  violent  retching  and  in  voluntary 
closing  of  the  jawSj^the  poljpns  and  larynx  rcce<ltM]  tlireo 
times,  necessitating  the  prompt  M^ithdrawal  of  the  hand. 
FinaUy,  the  tonfriie,  and  with  it  the  larynx,  were  fixed  with 
Htueux^s  hooked  forceps,  the  canola  passed  down  between 
the  swelling  and  the  larynx — the  retching  still  continuing — 
the  loop  adjusted,  tightened,  and  the  battery  closed,  and,  after 
a  few  turns  of  the  wheel,  the  tumor  (weiizhing  140  gr.,  44 
millim.  broad,  20  millim.  thick,  and  21  millim.  high)  was 
severed,  and  lying  looee  in  the  throat,  permitting  its  removal 
with  the  finger.  The  wire  wae  broken;  The  operation  caused 
scarcely  any  pain;  ice-water  was  administered  and  easily 
swallowed,  respiration  was  free  and  inaudible,  the  voice  load 
and  perceptible^  although  a  little  hoarse^  The  ezaminit- 
tion  with  the  finger  showed  the  pedicle  to  have  been  cut  off 
smoothly,  on  a  level  with  the  walls  of  the  larynx,  without 
injuring  the  epiglottis. 

Conceniing  the  employment  of  the  galvano-caustic 
method  in  prefei^ce  to  the  Imife,  the  following  are  the 
advantages  of  the  former:  1.  The  condition  of  the  pa- 
tient is  never  rendered  dangerous  by  its  use.  2.  It  is  but 
slightly  painful  during  and  after  the  operation.  8.  In  no 
case  is  the  operation  followed  by  hsemorrhage,  as  all  the 
vessels  supplying  the  tumor  are  swiftly  and  effectively  de- 
stroyed. 4.  The  method  can  often  be  employed  usefully  on 
parts  which  are  not  accessible  to  the  knife  of  the  surgeon 
on  account  of  their  position  and  extension ;  a  wire  can  be 
introduced  into  the  nose,  pharynx,  oesuphiigus,  larynx,  etc. 
5.  It  frequently  preserves  parts  which  would  have  to  be  re- 
moved in  operating  with  the  knife.  6.  It  is  especially  valur 
able  in  those  cases  where  the  cauterization  of  the  wound  is 
indicated  after  the  operation. 

The  electric  cautery  offers  the  following  advantages  for 
so 
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the  hot  iron,  the  rival  of  \'.  In'cli  clyctricity  al^o  become?  in 
the  Mhove-tncTitioned  iiiauiitr :  1.  It  does  not  fn'fi^hteii  the 
patient  with  any  i)rc-liininarv  preparatio-nB.  2.  The  Buceee^ 
i?  surer,  heeauBe  the  wire  is  not  lieated  till  applied  to  the 
phice  to  l)e  oj)erate(l  npon,  thus  ])reventing  a  lose  of  tempera- 
ture through  previoiirs  cooling.  3.  The  patient  ]»rotected 
against  any  injury  In*  eith.er  its  intnMluotion  or  withdrawal. 
4,  As  the  heat  is  generated  oidy  at  the  point  of  union  of 
hoth  elect roflo'^,  it  is  possible  to  introduce  the  electric  cau- 
tery into  deep  cavitit^,  without  affecting  any  purrouuding 
ti^ne,  which  can  hardly  be  avoided  with  the  common  hot 
iron.  5.  The  platina  point  being  very  «mall,  the  loss  of 
substance^  and  accordingly  the  flubsequent  cicatrix,  is  like- 
wise com])aratiyely  sniHll. 

Ab  disadvantage?;  of  tlie  galvano-cautcry,  Middeldorpf 
iin  iitions:  1.  The  co&t  of  the  ;i]>]viratu:*,  2.  The  easy  melt- 
ing of  the  wire,  unless  it  lie>  on  ^ort  ]>art8  along  its  whole 
extent.  3.  The  breaking  of  the  wire  during  the  cutting,  as 
well  as  its  crosbing,  thus  ]>reventiug  the  heating  above  the 
crosping-jdace ;  the  la«*t-nientione<l  facts,  however,  can  easily 
be  avoided  with  proper  attention  and  skill. 

Since  the  ])ultli('ation  of  Hid<leldoq>f  V  works,  many  expe- 
riments have  been  made  witli  the  galvano-cautery,  especially 
in  Vienna  and  Pari^.  Z^igmondi'  is  prominent  in  having 
made  H  large  oeriea  of  galvano-caustic  operations,  wliich  led 
him  to  the  following  conclusions:  Tliis  method  of  operation 
is  of  practical  value:  1.  On  aii.;*>unt  of  its  hajmostatic  action 
on  one  r«ide  in  parenchymatous  liajmorrhage,  and  bleeding 
in  placeo  ditiicult  of  approach  ;  on  the  other  side,  in  patients 
of  0  hjpmorrhagic  or  anaemic  condition,  where  every  lor.>  (if 
blood  must  be  avoided.  2.  Through  the  use  of  its  caustic 
effect  for  the  destructi'Ui  of  organic  formations,  especially 
where  an  enei^etic  action  is  required  in  small  and  deep- 

*  1M«  g«lvAnocausti«che  Openition<9tnetbode  nftch  cigeoin  Ek&hruDgen  oihI 
idt  Ix^ondrrcr  RvkkHK-ht  auf  "  ^tiddcldoipftdte  (klfiBOOMUttei"  Wlaotr 
Med.  WocbciiMhrift,  1858  und  1859. 
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lyin^  points.  3.  Through  the  employment  of  its  h'gatnre- 
like  action  in  many  operations  for  the  removal  of  polypi,  es- 
pecially ill  »iR-h  caacs  allowin;^  lieretofore  only  ligation  on  ac- 
count of  want  of  space,  a  high  place  of  insertion,  or  for  other 
reasons.  The  last-ineiitioned  effect  has  especially  given  a 
permanent  yjlace  to  tlie  use  of  the  galvano-cautery  in  surgery, 
whenever  a  polypus  is  situated  in  the  pharynx,  posterior 
nares,  larynx^,  and  oesophagus,  in  which  the  electrically  heated 
wire  insures  the  patient  against  bleeding,  removes  the  danger 
of  snffocatiou,  in  consequence  of  the  tuiuefuction  of  the  poly- 
pus, and  render^  unnece>sary,  in  some  cases,  the  openin*;  of 
the  respiratory  tract.  Thn<,  aiuoni;  others,  Neumann  and 
Semeleder'  operated  with  the  fralvanic  cautery  on  a  tuniur 
the  size  of  a  hen's  egg,  ari«!ing  from  tlie  hase  ot"  the  skull; 
for  the  removal  of  uterine  ])ol^1>i  ni'.<}  otlier  prynceolo^'cal 
oj)erations,  this  method  has  been  recommended  bjBraun* 
and  Yon  Gruenewald.* 

If  the  *ralvanic  cautery  hns  not  heen,  on  the  whole,  era- 
ployed  as  extensively  as  could  be  expected  after  its  introduc- 
tion into  the  profession,  the  fault  lies  in  part  in  the  costliness 
of  the  necessary  apparatus,  in  the  technic  difficulties  of 
management  requiring  a  careful  course  of  preparation,  and, 
finally,  in  its  deficiency  preventing  us  from  keeping  the  wire 
every  moment  at  a  temperature  necessary  to  avoid  its  melt- 
ing or  breaking.  The  first-mentioned  evil  is  remedied  by 
the  very  cheap  apparatus  of  Stoehrer  (see  page  102) ;  the  latter 
B&oms  to  be  avoided  by  the  use  of  Eromhold's  galvano-canstic 
apparatus.* 


iL  zuBuritionr  tos  oausino-  obeiooal  bffsoib. 

The  ohemieal  action  of  electricity,  used  in  surgery,  de- 
pends on  the  property  which  the  currents  poss^  of  decom- 

>  Wiener  Med.  WoolioiHchrm,  No.  27,  1860. 

'  Wiener  iledicinai-Hallo,  ii.,  No.  49.  1861. 

*  Peteraburger  Med.  Zeitung,  i.,  ptgea  1-13  uud  65-63,  1861. 

«flMEUeMiimpi« ron C.  Ftarnhdldf  1859» page ll%dm^ 
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])()sin<;  organic  liqui<]s  (pec  page  and  which,  a?  well  as 
t]ui  tliennic  effect,  is  produced  especially  by  the  cuiistaiit  cur- 
rent, Tliethemnc  und  clieinieul  effects  differ,  however,  trom 
each  other,  in  obtaining  tlie  former  tlirougli  large  i)hite  ele- 
ments, and  the  hitter  througli  a  large  number  of  small  ele- 
ments. If  two  needles,  connected  with  the  poles  of  a  battery 
of  the  last-named  kind,  are  introduced  into  a  blood-vessel,  or 
into  a  tumor  filled  with  a  liquid,  a  decomposition  of  the  con- 
tents takes  place,  albmnen,  fibrin,  acids,  etc^  oollecting  at 
tlie  +  pole,  and  watery  extracts,  alkaline  bases,  iron,  coloring- 
matter,  going  to  the  —  pole  (see  page  89).  Then  both  poles, 
as  ascertained  by  Crussel,  in  1839,  through  experiments,  pre- 
sented a  perfectly  different  appearance,  for  if  he  introduced 
the  conducting  wires  in  opposite  directions  into  the  white  of 
a  fresh  egg,  there  were,  in  a  short  time,  formed  at  the  posi- 
tive pole  flakes,  which  eulaiged  and  thickened  more  and 
more,  and  were  attached,  with  a  oertain  degree  of  tonghnees, 
to  the  point  of  the  wire,  causing  a  regular  process  of  oon- 
flolidation,  while  at  the  negative  pole  the  albnmen  became 
thin,  losing  its  peculiar  viscid  qnalitj  in  the  Ticinitj  of  the 
point  of  the  conductor,  thus  inducing  a  process  of  Hquelao- 
tion.  The  same  chemical  process  may  be  effected,  in  a  more 
precise  manner,  by  introducing  but  one  pole  into  the  liquid, 
and  closing  the  eircuit  by  placing  the  oUier  pole  on  the  smv 
{Su)e  of  the  body,  when  different  indications  may  be  fulfilled, 
according  to  the  introduction  of  the  positive  or  negative 
pole.  On  these  eifects  are  baaed  the  methods  employed  for 
the  cure  of  varices  and  aneurisms  by  galvano-punctore,  as 
well  as  the  electrolytic  treatment  of  some  tumors,  etc 

A,  Gahnma-jinmottire  m  Varices  and  Aneuriaau, 

The  treatment  of  varxces  and  aneurisms  through  the  elec- 
tric current,  by  needles  introduced  into  the  int^or  of  the 
vessels,  is  not  new.  Setidamm  first  directed  the  attention 
"Of  the  profession  to  the  ihculty  of  the  continued  current  of 
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cniising  a  rapid  coagulation  of  the  Hood.  Ou^rard,  1831, 
Pravaz,  and  Leroi  d'Etiolles,  deduced  from  it  the  possibility 
of  a  coagulation  of  the  blood  in  aneurisrnatic  >ac>.  Petr6- 
qmn,  of  Lyons,  obtained,  in  1 S46,  the  tirst  favorable  rasolt 
in  aneurisniB;  Bertani  and  Milani,  in  1847,  in  yaricee. 

Concerning  tlie  metliod  itself,  a  bandage  or  tourniquet 
waa  generally  placed  around  the  limb  to  be  operated  on,  for 
the  purpose  of  diminishing  the  supply  of  blood,  and  then 
two  stiaight  needles,  one  to  two  ineheft  long,  one  &om  above 
do\mward,  the  other  from  below  upward,  were  slowly  intitK 
duced  into  the  enlargement  of  the  vessel  in  such  a  maimer  as 
to  separate  their  points  a  few  lines  from  each  other.  "Which 
done,  the  conducting  wires  of  a  Voltaic  pile  (consisting  of 
thirty  to  sixty  pairs  of  plates,  if  an  aneurism,  and  of  from 
twenty  to  thirty  pairs,  if  a  varix  was  to  be  operated  upon) 
were  attached  to  the  heads  of  the  needles,  which  were  ftur- 
niahed  with  flat  rings,  and  turned  firom  each  other ;  the  nee- 
dles being  kept  in  this  position  for  from  ten  to  twenty  min- 
utee.  Ciniflelli  and  Fetr^uin  belieyed  the  application  of  the 
totUniquet  to  be  useless  and  haimfuL  Petr^qnin  frequently 
changed  direction  of  the  needles,  in  order  to  obtain  a 
nucleus  of  fibriform  coagula,  around  which  the  coagulation 
could  then  take  place  faster  and  be  completely  finkhed  in 
from  ten  to  twenty  minutes. 

By  using  this  method,  the  operation  was  Bucoessfiil  in 
some  cases,  remaining  in  others  without  a  result.  In  rare 
cases  coagulation  of  the  blood  followed  immediately  after 
the  operation,  but  usually  not  till  after  seyeral  days.  Thus 
it  happened  that  some,  seeing  that  coagulation  did  not 
ensue  till  after  some  hours  or  days,  thought  this  process 
to  be  a  consequence  of  an  inflammation  of  the  yascnlar 
walls,  from  the  introduction  of  foreign  bodies.  In  four  in- 
dividuals,  for  instance,  on  whom  Schnh*  operated  thirteen 
times  for  Taricose  veins,  a  cure  did  not  take  place  till  several 
days  had  passed — ^while  others  considered  ft  a  chemical  effect 

*  Zeitsebr.  der  k.  k.  Qesellsch&ft  der  Aerzte  zu  Wien,  JunOi  1856. 
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caused  by  the  action  of  the  electric  current  on  the  blood, 
especially  because  they  found  that,  if  the  needle  connected 
with  the  negative  pole  is  witlidrawTi  after  tlie  operation, 
bleeding  follows,  explained  by  the  separation  of  the  serum 
or  the  salts  at  the  negative  pole,  while  the  withdrawal  of  the 
other  needle,  around  which  fibrin,  albumen,  etc.,  are  depos- 
ited, causes  no  bleeding,  or  but  a  very  slight  loss  of  blood.'  It 
is  only  recently  that  the  exertions  of  Baumgarten  and  Wert- 
heimer'  have  made  it  possible  to  solve  tliese  doubts,  and  place 
the  method  of  operating  on  a  sure  basis.  For  the  numerous 
experiments  made  by  them  on  animals  invariably  gave  the 
following  results :  1.  If  the  needle  connected  with  the  nega- 
tive pole  was  introduced  alone  into  tlie  blood-vessel,  while  the 
other  needle  was  applied  to  the  surromidiug  parts,  no  coagu- 
lation took  place.  2.  Tlie  introduction  of  both  poles  pro- 
duced a  slow,  rather  weak,  and  rarely  perfect  coagulation. 
3.  The  introduction  of  the  positive  pole  alone,  with  the  a|>- 
plication  of  the  negative  pole  to  the  neighboring  parts,  always 
brought  about  a  rapid  and  complete  coagulation. 

Malgaigne  gave  to  the  experimenters  an  opportunity  to 
try  the  method  on  the  human  subject.  The  case  furnished 
was  that  of  a  young  girl,  who  for  some  time  had  been  suffer- 
ing from  a  varicose  degeneration  of  the  large  and  small  veins 
of  one  upper  extremity  up  to  the  acromion,  whence  the  evil 
seemed  to  spread  over  the  trunk.  The  volume  of  the  limb 
had  increased  to  twice  its  normal  size.  As  a  predisjx^sing 
cause,  only  an  extraordinary  thinness  of  the  venous  mem- 
branes could  be  considered.  In  this  case,  where  the  j)atient 
had  either  to  be  left  to  her  fate  or  her  life  placed  in  jeopardy 
through  the  cauterization  or  ligation  of  so  many  veins,  elec- 
tro-puncture, made  as  described  sub.  3,  gave  some  very  re- 
markable results.    Baumgarten  and  Wertheimer  introduced 

'  See  Rapporto  della  CommiBsione  che  a  fatto  gli  sperimento  buU'  Electro- 
puncturo,  etc.,  Annal.  unirers.,  Jan.,  1847,  page  219. 

'  Ueber  Galranopunctur  bci  Aneurysmen  und  Taricen.  Gaz.  dcs  Hupitauz, 
1852,  No.  72. 
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in  tliree  sittiiigs,  at  an  interval  of  two  to  tliree  days  cacli  time, 
al>out  ten  needles  into  the  moet  extended  veine,  placed  a  con> 
ductor,  connected  with  the  negative  pole,  into  the  hand  of 
the  patient,  at  the  flame  time  connecting  all  the  needles  with 
the  positive  pole.  The  operation  canaed  but  little  pain. 
After  a  few  minutes  the  needles  were  removed,  when,  in 
place  of  the  dilated  veins,  full,  resistant  cords  were  felt,  a 
snre  sign  of  oomplete  coagulation.  After  a  month,  tiie 
greater  portion  of  the  veins  was  obliterated  and  the  Tolnme 
of  the  limb  eonsiderablj  reduced;  only  then  those  veinB, 
h6retofi>re  <^  normal  size,  began  to  dilate  a  little,  which  cir> 
cumstance  can  exerdse  no  infinenoe  on  our  opinion  of  this 
modus  cpdrandk  Thus  galvano-pnnctnre  appears  to  offer  a 
sure  method  for  the  snocessfhl  treatment  of  aneurisms  and 
▼aiioes,  and  also  appears  to  avoid  the  danger  of  phlebitis 
following  the  methods  formerly  employed. 

The  fbUowing  is,  according  to  Steinlin,'  the  chemical  pro- 
cess ensuing  in  this  method :  The  salts  in  the  serum  of  the 
blood  maintaining  the  albumen,  fibrin,  and  casein  in  solution 
&vor  the  coagulation  of  these  substances  on  account  of  their 
decomposition  throu^  the  electric  current.  The  adds  formed 
in  consequence  of  this  decomposition  go  to  the  positive  pole, 
and  theae  form,  with  the  metal  of  the  pole— needlea— metallic 
salts,  whieh  precipitate  the  albumen,  etc.,  thus  causing  a  firm 
coagulation  at  the  positive  pole.  Consequently  the  metal  of 
which  die  needles  consist  has  a  considerable  influence  on 
the  rapidity  with  which  coagulation  of  the  blood  takes  place. 
If  the  needle  attached  to  the  positive  pole  is  made  of  plutina, 
coa^rnlation  occurs  slowly ;  if  the  platina  needle  is  furnished 
with  an  iron  point,  this  process  ensues  more  rapidly,  and 
more  raj)i(lly  i^till  if  a  zinc  needle,  or,  on  accuimt  uf  its  brittlc- 
uess,  a  teteel  needle,  cu\  cird  with  zinc,  is  introduced.  Fur 
this  reason  Steinlin  recomnieuds  for  his  operatiun  the  use  uf 
the  last-mentioned  kind  uf  needle,  which  is  to  be  connected 

'  rialvanopnncttir  bei  Varicositiitcn  und  Ancurjsmen.  Zoitsohr.  der  k.  k. 
G«£«U;icbaft  der  Aerzte  zu  Wieu,  18&3,  Heft  ir. 
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with  the  positive  pole  of  the  pile,  while  the  negative  pole  is,  bj 
means  of  a  platina  plate,  or  a  sponge  moisteneil  with  a  solu- 
tion of  salt,  placed  near  by  on  the  skin,  the  conducting  power 
of  which  is  improved  by  a  dilute  acid  or  a  solution  of  salt. 

I  was  fortunate  enough  to  cure  permanently,  through 
galvano-puncture,  the  case  of  aneurism  described  below,  but 
must  also  remark  that  the  final  favorable  result  is  perhaps 
not  to  be  a8cril>ed  to  galvano-puncture  exclusively,  inasmuch 
as  digital  compression  was  also  employed. 

Case  110. — Mr.  R.,  a  druggist  of  Herrnhut,  aged  fifty- 
two  years,  noticed  for  the  first  time,  about  twelve  years  ago, 
that  tlie  left  knee  was  alwavs  warmer  than  the  rijjrht,  and 
that,  at  the  same  time,  there  existed  also  a  small  swelling 
in  the  middle  of  the  knee-pan.  About  ten  years  later  he 
struck  the  left  knee  very  violently  against  a  hard,  angular 
substance,  causing  gi'eat  pain  and  swelling  of  the  joint. 
Through  rest  and  the  use  of  lead-water  applications,  the 
symptoms  of  irritation  disappeared  witliin  eight  days,  the 
swelling  being  also  diminished,  but  since  that  time  pulsa- 
tion was  plainly  perceived  on  either  side  of  the  patella,  to 
which  fi}Tnptom  the  patient  did  not,  however,  pay  much  at- 
tention, causing  him,  nevertheless,  to  cover  the  knee  with  a 
compressing  india-rubber  bandage.  In  spite  of  this,  the 
swelling  gradually  increased  until,  in  the  last  years,  pulsa- 
tion could  also  be  plainly  felt  in  several  dilated  arteries  in 
the  vicinity  of  the  patella — a  group  of  symptoms  causing 
the  i>atient  to  go  to  Berlin  for  the  purpose  of  consulting 
Dr.  Wilms.  He  recommended  the  emplo}Tnent  of  galvano- 
puncture  for  the  obliteration  of  the  aneurism,  which  here 
undoubtedly  existed,  and  sent  the  patient  to  my  office,  June 
29,  1855.  I  found  the  following  symptoms :  Tlie  tumor 
was  covered  by  skin  of  normal  color,  and  easily  moved ;  it 
covered  the  knee-pan  to  three-quarters  of  its  extent,  and 
thence  extended  partially  to  both  sides,  especially  to  the 
inner  side,  and  partially  upward,  into  the  muscular  tissue  of 
the  quadriceps  femoris.    Pulsation  could  not  only  be  felt  on 
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different  points  of  the  patella,  but  was  also  visible  to  the 
eye ;  the  temperature  was  also  considerably  increased. 

The  o|)eration  was  made  for  the  first  time  on  t!ic  .jOth  of 
June,  lS05j  by  introducing  as  deej>ly  as  possible  three  needles, 
connected  with  the  positive  pulu  of  llemuk's  zinc-carbuu  bat- 
tery, into  the  most  prominently-pulsating  places  of  the  tumor, 
while  the  neprative  conductor,  covered  with  flannel  and  lineu, 
measuring!;  one  and  a  half  inehta  in  diameter,  rested  on  the 
thigh  altove.  After  the  needles  were  kept  in  thi^  position 
for  half  an  hour,  the  eurrent  having  the  strength  t»f  twenty 
elements,  they  could  only  with  a  certain  deirree  of  force  be 
extracted  from  the  firm  coagulum.  Ko  bleedin<^  followed, 
nor  was  there  any  pain  felt  during  the  operation,  a  eliglit 
buminsT  at  the  zinc  pole  excepted.'  Upon  Dr.  Pirogoff 's  re- 
que>t.  who  was  present  at  the  operation,  this,  as  well  as  the 
next  tiiree  oi)erations,  was  followed  ])y  a  dii:;ital  eompre-sion 
of  the  femoral  artery  at  the  beginning  of  the  lower  third  of 
the  tliiirh,  made  for  twentv-fonr  hours  alternatelv  by  three 
attendants.  The  galvano-puucture  was  repeated  on  the  6th, 
15th,  21st,  and  29th  of  July,  with  the  ditiVrence  that  the 
numl)er  of  needles  introduced  ou  Julv  Oth  was  three  ;  on  the 
15th  and  21st,  ten  ;  on  the  20t]t,  five;  they  always  remaining 
in  the  vessf  l  for  half  an  hour.  It  was  found  that  coagulation 
was  legs  firm  if  ten  needles  acted  aimnltaneously ;  at  least, 

*  According  to  Frombold  (/.  page  110),  the  galvanic  current  must  be  of 
nflcknt  ■tTCogUi  to  fbnn,  in  one  minnte^  a  ooigolnm  of  the  tin  of  a  bean,  at 
the  podtire  pole,  if  tested  with  albunieii  teken  firam  a  fresh  egg  and  plaoed  ia 

a  saucer,  and,  besides,  to  cause  a  deviation  of  25°  of  the  magnetic  needle.  He 
also  arlrisc?  to  connert  nch  timp  btit  one  p-vxilc  with  the  poftitlve  conductor, 
allowing  the  galvanic  current  alwajs  to  act  tor  two  minutes,  and  continuing  the 
ssassmetibodwitheaob  niooesd're  aeedle.  I  prefer  the  method  employed  hj 
wm  of  aUowing  the  onrveat  to  aet  oontinually  at  tha  same  time  on  a  laiger 
number  of  needles  (which,  hoirever,  ought  not  to  exceed  fire  or  six  in  nomlMrX 
for  the  reason  that  I  have  never,  unilor  tlio-c  circamstance?,  observed  the 
slightest  bleeding  follow  the  removal  of  the  ne'  dlcs  (tho  name  happoned  also 
in  another  case  of  aneurism  on  the  volar  surface  of  the  hand,  the  htial  result 
of  irUeh  I  rsgnt  to  Iwanablo  to  teportX  while  IVomhold  mentioas  the  bleeflbig 
ss  not  a  vnre  resnli  of  his  method. 
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after  the  operatioiis  made  on  the  15ih  and  21st9  the  withdrawal 
of  one  or  the  other  needle  was  fbllowed  hj  a  slight  Ueeding, 
which  did  not  oocor  in  the  firBt,  Beoond,  and  fiAh  operationB, 
after  the  introduction  of  a  Icbb  nnmher  of  needles*  The  long 
intervals  hetween  the  single  applications  were  necessaiy,  on 
aoooont  of  the  patient  feeling  veiy  mnch  affected  after  each 
compression,  and  the  thigh  heing  very  tender,  in  a  consid- 
erable extent)  to  eTeiy  tonch.  The  pidsation  in  the  tumor, 
howcTcr,  became  less  each  time,  the  coagulation  in  the  Uood- 
vessels  rendering,  at  the  same  time,  the  tumor  so  firm  and 
hard  that  the  introduction  of  five  needles  was  made  only 
with  some  difficulty,  on  July  29th.  "WTien  the  patient  left 
Berlin,  August  Stli,  a  very  weak  pulsation  could  be  felt  only 
at  the  up])er  part  of  the  tuiuorj  tlic  volume  of  which  was  also 
considerably  reduced.  Concerning  the  further  coui^e,  I  was 
informed  that,  in  the  next  days  after  the  patient's  departure, 
an  abscess  formed  in  the  fibro-cellular  tissue,  on  the  lower 
inner  border  of  the  patella,  in  consequence  of  the  suppura- 
tion of  some  iieedle-wouuds,  from  whicli  a  few  teaspoons  of 
l)loody  pus  were  discharged,  and  which  then  healed  within 
a  week.  Otherwise  the  i>atieiit,  in  a  letter  dated  March  27, 
1868,  expressed  his  great  satisfaction  about  the  permanently 
happy  result  of  the  treatment,  addii]*;,  finally,  the  following: 
There  exists  but  a  moderate  swelling,  of  about  two  inches 
in  diameter,  with  a  very  weak  pulsation.  I  always  wear  an 
elastic  bandage  around  the  knee,  and  I  have  but  a  few  times 
perceived  a  sensation  of  heat,  after  exerting  the  knee  eon- 
Bideral)ly,  while  travelling  in  tho  mouutainay  but  felt  no  pain 
or  other  inconvenience." 

2?,  Electrolytical  Treatnunt  of  Strieturea^  Exvdations^ 

Tumors^  Ulcers^  etc, 

Crussel*  was  the  first  to  use  electrolysis  for  the  remor* 
al  of  strictnres,  ezndations,  nlcers,  etc.  He  was  followed 

>  pie  Bl«oCratytiMlw  Hdlnwthodfl.  New  UmL^.  Zdtnng^  184t,  Noi  1 
JM.  Zettmig  Buailanda,  1847  imd  1848. 


Digitized  by  Google 


dALYAjsnsit  nr  smicfDJcxB* 


475 


bj  Willebrand,  Spencer  Wells,  CiiuBelli,  etc.  Lately  this 
method  has  been  reWyed  bj  Sooiiteten  and  Tripier  * — hy  the 
latter  eepeoiaUy  in  the  treatment  of  the  obliterated  ladixj- 
mal  see,  the  oonatiicted  Eostai^uaii  tabe,  and  of  strictnie  of 
the  urethra,  but  most  of  all  bj  Althane^  of  London,*  who,  at 
the  same  time^  tried  to  genendize  this  method,  and  to  extend 
it  to  the  treatment  of  eerons  ezadations,  Btrictuiee,  vonnda, 
and  nloers,  and  to  tnmorB,  espeeiallj  those  haying  soft  con- 
tents. According  to  AlthauB,  two  fiustorB  enter  into  the  effect 
of  the  negatiye  pole  on  animal  tiBsnea :  1.  The  mechanical 
effect  of  the  liberated  hydrogen,  which  can  be  seen,  nnder 
the  mieroeeope,  to  rise  in  nnmberlees  yesideB,  to  penetrate 
the  minnteBt  perts  of  the  tusnee,  and  to  separate  their  fibres. 
2.  The  chemical  effect  of  the  free  alkaUeB  (potash,  soda, 
and  lime),  generating  with  the  hydrogen  at  the  negatiye 
pole,  and  corroding  fiie  -pasta  chemically.  For  the  operas 
tions  themselyeB  Althans  naed  a  battery,  consisting  of  fifteen 
elements  of  DanieU,  for  the  introduction  into  the  tissnea,  a 
needle  of  gold  or  gilt  eteel  attached  to  the  negative  x)ole,  or 
yariooa  modifications  of  the  needle  in  the  shape  of  a  fork, 
with  two,  four,  six,  eight  teeth,  or  a  dull  blade,  etc.,  wliUe 
the  circuit  waa  made  by  applying  to  the  skin  a  sponge,  con- 
nected with  the  positive  pole. 

In  the  following  we  shall  report  the  noticeable  results  of 
the  electrolytical  method  for  the  trojitmcrit  of  the  above- 
mentioned  diseases,  discussing  briefly,  at  the  same  time,  the 
other  methods  of  electricity  employed  for  their  removal : 

1.  In  strictures  of  the  urethra,  Willebrand,  full«>\ving 
CmssePs  exam])le5  introduced,  as  far  as  the  stricture,  a  me- 
tallic sound,  furnisliod  with  an  india-rubber  covering,  from 
which  only  a  conical  silver  j)oint  protruded,  connecting  it 
with  the  negative  pole  of  a  battery,  while  the  conductor  at- 

I  ArdL  gto.,  1866,  page  18. 

<  See  Vorltiufige  MiUbdlung  Qber  meine  electroljtische  Behandlung  der 
GeschwiilBte  and  anderea  oMmigbohar  Smnkheiten.  Dentaehe  Klinik,  1861; 
Nob.  84-66. 
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taehed  to  the  posittYe  pole  was  placed  in  the  patient's  hand 
The  sound  was  kept  in  this  position  daily  fcft  ten,  or,  at  most, 
twenty  minntes,  a  cnre  being  effected  in  eight  to  ten  days. 
Wertheimer  has  resumed  these  attempts,  and  Jaksch '  reports 
having  seen  the  catheter  fixed  on  the  strictnre,  and  connected 
with  the  negative  pole,  glide  easily  over  the  constricted  spot 
after  ten  minntes.  To  this,  authorities  in  Paris,  for  instance 
Leroi  d'EtioUes,  have  objected,  as  the  same  result  could  be 
obtained,  without  the  use  of  electricity,  by  quietly  pressing 
on  the  strictore,  yet  the  rapid  results  obtoined  by  Tripier, 
tiirough  the  employment  of  galvanism,  speak  against  the 
oonectness  of  this  assertion.  For  Tripier  proceeded  in  the 
following  manner:  He  pressed  a  thin  metallic  olive  (made 
of  platina^— gold,  copper,  or  any  other  metal  resisting  the  ac« 
tion  of  electrolysis),  connected  with  the  negative })'  'le,  against 
the  stricture,  moving  it  farther  against  the  constricted  place, 
in  proportion  to  the  destroyed  tissue,  while  the  positive  pole 
was  kept  fixed  to  the  pelvis.  The  result  wms  striking,  for, 
usually,  a  cure  followed  after  one  or  ii  few  applications; 
whether  it  remuiued  permanently,  Tripier  was  unable  to  say 
at  the  time  of  publishing  his  report. 

2.  If  we  now  consider  the  exiidatioiiP,  we  shall  speak  in 
contradistinction  to  the  firm  rheumatic  and  gouty  artic- 
ular exudations,  the  treatment  of  which  has  been  mentioned 
on  pag'e  439,  et  seq.^  of  the  serous  exudations,  which  have 
become  an  object  of  electrolytical  treatment,  especially  in 
the  form  of  hydrocele,  or  of  dropsy  of  the  joints,  or  of  an 
accumulation  of  liquids  in  cysts*.  After  Lewie,,  Travers, 
Hack,  etc.,  had  tried  siuiple  acupuncture  in  the  treatment 
of  hydi'oeele,  Schuster*  seems  to  have  been  the  first  who, 
in  1839,  cured  hydrocele  and  similar  aflections  hv  means 
of  electro-puncture,  and  dehvered  n  report  on  his  method 
to  the  Academy  in  1843.    The  method  is  distinguished 

1  Se«  Ft«e«r  Vterl«Q«liiw8hrift  Ar  dto  piMt  HcUlmndi^  I8S1,  Bd.  dL, 
page  188. 

*  Bull  de  Thimm  1889,  JF^Tiier,  Man,  pufw  194,  m 
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before  others,  Benriiig  the  same  puipoeey  through  the  aim* 
plicity,  safety,  and  slight  painMnefla.  It  ooiudBts  of  two 
acTipunctnre  needles  entering  the  swelling  at  opposite  sides 
snfficiently  deep  so  that  the  opposing  points  are  near  to 
eacli  other.  These  needles  ore  then  oonnecsted  witli  a 
Yoltaie  pile  of  thirty  to  forty  elements,  the  oturent  being 
allowed  to  act  in  three  or  four  iq[»plicationSy  about  ten  min- 
'  utee  each  time.  The  hydrocele  disappears  immediately ;  the 
remaining  osdema  of  ^  serotmn  after  a  few  days. 

Bnrdely'  Delstanche,*  Lehmann,*  Theviasen/  etc,  have 
likewise  employed  the  induced  current,  with  fiivoraUe  ro» 
salts. 

Boidel  reports  the  following  case: 

A  man,  fiAy-three  years  of  age,  had  suffered  for  three 
years  from  a  Vdnminons  hydrocele  of  the  left  side,  for  the 
remoTal  of  which  two  insect  needles  were  introduced,  and 
connected  with  Breton's  rotation  apparatus.  Yermicular 
motions  ensued  in  the  scrotum,  accompanied  by  pains  ex- 
tending  into  the  kidneys.  After  the  gradually-iacreased 
eonr^t  had  acted  for  twenty  minutes,  the  swelling  was  re- 
duced to  about  one-third  of  its  volume,  and  had  disappeared 
entirely  the  next  morning. 

At  the  end  of  a  month,  however,  it  had  reappeared,  and 
he  was  then  electrified  for  three-fourths  of  an  hour;  the 
swelling  again  vanished  and  did  not  return — at  least,  it  had 
not  reformed  when  Burdel  published  this  case  (nine  mouths 
afU'r  the  o])enitiun). 

I.L'liMuiim's  case  was  us  follows: 

A  man,  fifty  years  of  age,  whose  right  te.-^tis  had  become 
atrophied,  in  his  early  youth,  Irum  a  l)low,  iiad  a  liydrocelo 
on  the  left  side,  aic<i?uring  eleven  and  a  half  inches  in  cir- 
cumference.  Lehmanu  employixi  Du  Bois^s  apparatus,  by 

I  Valon  MM.,  1869,  No.  18. 

*  Jounuil  de  Braxelles,  1859.  JidUel. 

•  Deutsche  k'linik,  1889,  So.  37. 

4  AmiaL  d«  T^tricit^  MM.,  1860,  No.  4. 
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introducing  both  needles  into  the  tunica  vajrinaliaj  changing 
the  poles  after  ten  miiiutet?,  and  operating  Jialf  an  hour  in 
all.  Tnniic'liately  after  the  operation  the  ski  a  wag  oedema* 
tons,  the  tun!;*!!  vaginalis  les^  tense,  and  no  disjitrrpoablc  sen- 
sation preeeiit.  The  scrotum  wa^  wrapped  up  in  wool,  and 
a  ^iHpensory  bandage  applied,  enabling:  the  patient  fn  walk 
about.  Tn  the  evening  the  cedeaia  iucreased;  the  x  i  um  in 
the  tunica  vaginalis,  however,  decreased.  On  the  fuJlowing 
morning  the  oedema  was  le>8,  and  the  liquid  in  the  serous 
cavity  reduced  to  about  oiic-Laif ;  the  patient  trnik  a  ride  of 
ten  mile?.  No  OKlenia  existed  the  next  momiiig.  the  liquid 
within  being  reduced  to  one-fourth.  After  four  applications, 
a  perfect  cure  took  place. 

Bcnedikt  *  reports  several  cases  of  articular  drops v,  cured 
by  liicuus  of  galvanization,  either  witli  or  without  the  use  of 
acupuncture  needles. 

Josa,  a  student  of  medicine,  had  contracted  a  hrdropfl 
genu  et  l)iirs.  muc.  patellae  on  both  sides,  which,  in  tlie  fol- 
lowing winier,  was  removed  through  the  galvanization  of 
the  joints,  and  did  not  again  return. 

Johann  .K.kesch,  a  servsint,  aged  tiiirty-four  years,  with 
eonstitntioiial  syphilis,  sutTered,  fifteen  months  ago,  fmin  ar- 
ticular rlieuinatiBm,  and  has  now  hydi'opsgenu  on  buth  •^ides. 
Galvanization  through  the  joint  made  no  material  change; 
galvano-puncture,  however,  caused  a  complete  core  in  tour 
applications. 

These  cases  encourage,  at  any  rate,  a  more  frequent  em- 
ployment of  galvuiio-pnneture  in  articular  drupsy,  it  will 
be,  however,  more  practical  then  to  connect  all  the  intro- 
duced needles  with  the  negative  pole  of  the  battery,  and  to 
place  a  larger  condnctoi-,  attached  to  the  positive  pole,  upoa 
some  near  p(.»rtioii  uf  the  r-kin. 

In  addition  to  tlie  treatment  of  serous  transudations,  elec- 
tricity has  also  been  uaed,  sometime-  with  advantage,  for  the 
removal  of  the  more  plastic  exudations  within  the  cornea^ 

>  £kctrotberm{>i«,  18S8,  177. 
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Willebran*!  being  the  first  to  employ  electricity  for  this  pur- 
pose.* He  placed  a  fine  round  silver  button,  fnnushed  with 
a  silk-ooTored  handle,  and  connected  through  a  wire  with 
the  n^atiTe  pole  of  a  single  galvanic  element,  upon  the 
middle  of  the  cornea^  while  the  patient  put  a  smaU  plate, 
attaebed  to  the  positivB  pole,  into  his  mouth.  Soon  a  feel- 
ing of  stitching-pain  and  of  burning  took  place  in  the  eye, 
the  conjunctiva  reddened,  an  effusion  of  tears  ensued,  but 
these  symptoms  soon  yielded  to  the  application  of  cold  water. 
The  disintegrattng  process  once  begun,  it  proceeded  uninter- 
roptedly,  without  the  fbrther  use  of  tiie  apparatus.  Wille- 
brand  has  used  this  method  in  four  cases,  of  which  two  are 
reported  to  have  been  cured,  and  the  o^ers  to  have  been 
improved  materiany.  Ton  Qraefe  (see  the  report  cited  in 
the  note)  considers  these  assertions  to  be  well  founded.  For 
having,  in  cases  in  which  exudations  existed  in  both  eyes, 
employed  electricity  on  one  side  and  tincture  of  opium  and 
lapis  in^BTualis  on  the  olher,  seems  to  have  accomplished  his 
purpose  sooner  with  electricity. 


I  myseu  presented,"  at  a  meeting  of  the  Gesellschaft 
fir  wissensebaltliche  Medicfn,*'  April  21,  1856,  a  patient, 
*  sent  to  me  by  Pro£  von  Qraefe,  in  whom,  after  four  months^ 
employment  of  the  induced  current,  a  considerable  exuda- 
tion on  the  cornea  was  resorbed  sufficiently  to  allow  the 
patient  to  recover  the  normal  length  of  vision,  while  before 
he  could,  with  the  left  eye,  read  large  print  only  at  the  dis- 
tance of  one  and  a  half  inbhes,  the  right  being  entirely  use- 
less. Although  exudations  in  the  cornea  are  frequently  re^ 
sorbed,  in  the  couTBe  of  time,  without  resorting  to  irritating 
agencies,  yet  in  this  case  the  improTement  became  so  marked, 
from  the  first  week  of  the  use  of  electricity,  that  it  must  be 

*  Although  Willebrand  speaks  of  ecars  of  the  cornea,  he  meaua  exudations, 
•  miatake  excusable  on  hia  part,  he  not  being  a  profesaional  man  (sec  Sitzungs* 
Mcbt  dtr  QMdbditll  fta  wissMMlMftUelie  Hedida  rom  16.  Angoat,  ia 
der  Dentschen  Kliaik,  1S6S,  Ko.  S9,  page  445,  or  in  der  X«l  Oeatnl-Zaltang^ 

1W2,  N'o.  fiS. 

•  See  Xed.  Central-Zeitung,        No.  U. 
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ascribed  mostly  to  theclt  i  liic  treatment,  a  fact  fontirmed 
repeatedly  on  presenting  ilie  patient  at  Graefe's  ciinic.  The 
raetliod  nsed  in  this  case,  wUich  avoided  everr  irritation  of 
tlie  liighlj-in flamed  eyes,  consisted  in  placing  a  wet  sponge, 
connected  %vit1i  the  negative  conductor,  on  tbe  closed  eye, 
and  placinic  tlie  moistened  positive  conductor  in  the  luttient's 
hand,  allowing  the  current  to  act  thus  dailj  for  from  ten  to 
fifteen  minutes. 

3.  Ooncemincr  the  dispersion  of  tuniure,  attempts  were 
some  time  ji^o  repeatedly  made  to  remove,  with  the  elec- 
tric current,  infiltrations  in  lymphatic  ^daiuU,  goitre,  firan- 
glia,  and  similar  swellings.  Thm  de  Ilaen  ap])lied  in  vain 
the  phocks  of  an  electric  ])atterv  to  lvmi)hatic  tumors  situ- 
ated  in  the  necks  of  two  young  girls  ;  Mauduyt.  Si»r;tud  de 
Lafond,  and  Mass^,  however,  obtuiiicd  l>etter  n  ^lih?.,  Du- 
cheniie  ha«  twice  removed  lymphatic  swellings  of  the  nook 
throiigli  cutaneous  faradization.  Boulu  '  u.-ed  metallic  di>ks, 
wliich  he  attached  to  two  opposite  eides  of  tlie  tumor,  then 
paftsing  througli  them  the  magneto-induction  gurrent,  by 
means  of  moistened  conductors.  In  this  manner  he  ob- 
tained a  cure  in  two  and  improvement  in  four  cases.  Of 
the  first  two  mentioned,  one  was  that  of  a  young  man, 
thirty-two  years  of  ^e,  affected  with  a  swelling  of  the  left 
parotis,  of  the  size  of  an  orange,  which  first  appeared  two 
years  ago,  at>er  an  attack  of  rlicumatic  pains.  Electricity 
eifccted  u  com})lete  cure  in  two  months.  The  otluT  ca.-o 
was  that  of  a  yonng  man,  aged  seventeen  years,  wlio  Wiia 
freed,  within  three  months;,  of  a  parotideal  tumor  of  the  left 
side,  of  about  the  size  ot  an  egg,  which  had  existed  for  ten 
years.  Demarqnay  also"  reiuuvcd,  through  galvanism,  a 
swelling  of  the  Bultinaxillary  gland,  of  the  size  ul  an  es^, 
wiiicii  had  continued,  m  spite  of  every  medical  agency,  by 

1  Dq  TraitMnant  dM  adnitM  oarfioalM  par  rfteoCi^^  ITiikn 

H^dicale,  1856,  Xa  68. 

*  De  qudquw  oM  haar«as  d'q^Uiittioii  de  r^l«olrioit4.  Qvs,  det  E^J^ 

180S,  No.  85. 
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inti;odiu  i  ng  two  needles  transversely  and  two  noodles  ver- 
tically into  the  margin  of  the  tumor,  and  then  connecting 
alternately  the  transvereal  and  vertical  needles  with  tlie  pile. 
The  operation  was  hardly  at  all  painful,  and  the  swelling 
disappeared  in  the  course  of  a  month,  after  twelve  applica- 
tions. A.  Becqnerol,'  however,  and  other-,  inuimain  that 
electricity  has  no  intiuence  whatever  on  glandular  pv.-rlling^i. 

I  am  aide  to  oppose  tln-^  opinion  decidedly.  I  ^vill  now 
report  two  cases,  in  the  first  of  which  I  dispersed  an  intiltra- 
tion  of  lymphatic  glands,  of  the  size  of  a  hen's  egg,  while 
in  the  second  case  I  reduced  to  a  minimum  the  greatest 
tumor  probably  ever  treated  with  electricity. 

Case  111. — Miss  K.,  aged  twenty-nine  years,  applied 
to  me,  November  13,  1867,  upon  the  advice  of  her  physi- 
cian, Dr.  Simonsohn,  for  the  purpose  of  getting  rid,  through 
electricity,  of  a  glandular  swelling,  the  size  of  a  hen's  egg, 
aitoftted  on  the  leh  side  of  the  neck.  Its  posterior  j^art  was 
covered  by  the  sterno-eleido-mastoid  muscle,  which  was 
raised  above  the  level,  and  it  extended  upward  to  the  angle 
of  the  lower  jaw,  having  been  noticed  at  least  t^o  jears 
previously.  Tt  grew  but  slowly  daring  the  first  year  and 
a  half,  and  increased  rapidly  to  its  present  size  in  the  last 
six  months,  disfiguring  the  patient  considerably*  During 
the  first  eight  applications  a  constant  current,  causing  a 
deviation  of  the  needle  of  25°,  was  passed  transversely 
through  the  swelling,  No  noticeable  reduction  of  the  tu- 
mor seemed  to  take  place.  I  then,  by  way  of  experiment, 
tried  a  powerful  secondary  induction  current,  passing  it 
likewise  transversely  through  the  tumor.  Continuing  this 
for  ten  minutes,  the  result  was  so  remarkable  that  I  re- 
sorted thereafter  to  the  same  method.  Up  to  the  23d  of  De- 
cember (twentieth  application),  the  swelling  was  reduced  to 
one-third  of  its  former  size.  Since  that  time  the  decrease 
of  Tolume  was  much  slower,  requiring,  till  March  81, 1868, 

*  Traitti  dca  applicatious  de  1' Electricity  k  la  Tb^rapeutique  med.  vt  cbir., 
Full,  1867,  page  SU. 
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forty  additional  applications,  of  tlie  same  duration,  to  make 
the  t'lTTior  snffictently  email  not  to  be  perceived  bv  the  eye, 
while  an  induration,  of  the  size  of  a  peach-fitonei  could  atill 
be  felt  by  the  finger. 

Case  112. — -Miss  F.  P.,  n^vd  twenty-two  years,  Ftrong 
and  healthy,  began  menstruating  in  her  lifteenth  yenr.  The 
catamenia  appeared  quite  regularly  in  the  tirst  few  years, 
but  failed  afterward,  frequently  for'  two  months  and  more. 
Having  been  attacked,  in  the  fall  of  1857,  by  rheumatic 
pains  in  her  right  shoulder,  a  swelling  appeared,  without  any 
known  cause,  on  the  right  side  of  her  neck,  which  was  first 
sappoeed  to  be  a  parotitiBj  and  treated  accordingly,  by  simply 
covering  it  It,  however,  neither  disappeared  nor  suppu- 
rated, and  at  last  it  asBmned  the  size  of  a  child's  head,  and 
became  of  a  stony  firmness  witMn  four  weeks,  being  situated 
between  the  head  and  the  scapula.  Cataplasms,  the  internal 
and  external  administration  of  iodine,  mineral  baths,  etc., 
were  in  vain  employed.  Af^er  the  patient  had,  in  the  sum- 
mer of  1858,  used  forty-five  baths  in  Kreuznach,  etc.,  she 
was  advised  by  Drs.  von  Langenbeck  and  Bies  to  apply  to 
me^  for  the  purpose  of  trying  electricity,  as  a  hut  resort, 
every  known  remedy  having  failed,  and  an  operation  also 
appearing  to  be  inadmissible.  The  two  medicuil  gentlemen 
firaqnently  oonvinoed  themselves  of  the  &vorabIe  succesa  of 
this  treatment.  The  tamor,  terminating  angularly,  filled 
the  space  between  the  lower  jaw,  the  mastoid  process,  and 
the  inferior  semietrenlar  line  of  the  occipital  hone;  thence 
extending  posteriorly  to  the  spinal  eolamn,  which  it  dis- 
placed to  the  left  side,  ending  anteriorly  in  the  middle  of  the 
neck,  and  reaching  in&riorly  to  the  shonldeP'hIade,  where  its 
limits  could  not  be  exactly  defined.  As  a  consequence,  the 
scapula  protruded  &rther  than  normally  fiom  the  chest,  the 
patient  being  unable  to  a|>|)  roach  its  upper  angle  nearer  than 
three  and  its  lower  angle  nearer  than  two  and  a  half  inches 
to  the  vertebral  colunm.  The  swelling  not  being,  however, 
attached  to  any  bone,  was,  especially  in  its  lower  portion. 
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of  a  stony  fiimntiBs.  The  dreimifbraiioe  of  tlie  right  oerrieal 
half  was  about  fourteen,  that  of  the  left  six  inehee.  The 
right  stemo-cleido-iDAstoid  nrasele  oonld  not  be  defined,  the 
tumor  overlooked  the  enpradavicnlar  region,  the  clariele 
waa  completel J  oovered,  the  head  inclined  to  the  right  con- 
tinnallj,  making  any  motion  to  the  right  completely  impce- 
fiible.  The  e^fffeasion  of  the  whole  face  appeared  to  be 
somewhat  idiotic 

I  paaaed  the  induced  current  transversely  through  the  tu- 
mor for  from  one  to  one  and  a  half  hours  at  a  time,  by  means 
of  brass  plates,  covered  with  sponge.  After  having  made 
fifty-six  applications,  I  presented  the  patient,  at  the  end  of 
August,  1859,  to  Dr.  von  Langenbeck,  who  found  the  tumor 
reduced  one-half ;  it  was  also  less  hard,  especially  at  its  up- 
per part,  those  parts  to  which  the  conductors  were  applied 
appearing:  to  be  softer  after  each  application.  The  tumor 
gradually  decreased  until  it  had  hardly  one-third  of  its  former 
vol  11  Mir,  after  one  hundred  and  forty-two  applic^itions  (Xo- 
veni!)*  r  30,  1960).  The  circumference  of  the  ri<^ht  cervical 
hall'  was  n<  \-  only  ten  and  a  half  inches;  the  eteruo-cleido- 
ma-toideurs.  could  now  be  perceived,  even  in  the  usual  posi- 
tion of  the  head ;  the  clavicle,  the  supraclavicular,  and  aural 
resrions  w  ere  free ;  the  head  wa»  atrai^ht,  and  could  be  moved 
«;ome\vliat  to  the  right  siide.  The  spinal  column  no  more 
luilif  <1  to  the  left,  the  -In adder  region  was  freer.  The  tumor 
had  decreased  most  in  it:;  antero-j  '-tcrior  diameter,  less  in 
the  iHterrvl  direction.  The  treatment  wa^  continued,  with 
freqnt  ;it  interruption^*,  till  July,  18^2,  two  hundred  and  sev- 
enty-tliree  applications  having  been  made  in  all.  The  im- 
provement proLrre-;-;ed  without  intorru}>tion,  l»nt  it  was  aseer- 
tained,  through  carefully  measuring  the  tumor  each  time, 
that  it  remained  stationary  during  the  snspen-ion  of  the 
treatment,  which  occurred  eveiy  year  for  several  months. 
"WTien  the  treatment  was  finished,  the  transverse  diameter  of 
both  sides  of  the  neck  differed  hardly  two  inches.  The  head 
could  be  turned  to  the  right  without  difficultly  the  suprap 
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clavicular  fossa  was  perfectly  free,  the  difference  of  both 
sides  of  the  neck  appearing  only  in  the  broad  and  not  in  the 
deep  diameter.  Tlic  face  had  assnmed  a  pleasanter  ex|)res- 
sion.  As  a  proof  of  these  facts,  I  caused  the  patient  to  be 
photographed  before  and  after  the  treatment.  The  patient 
subsequently  married,  and  became  a  hapjiY  mother.  The 
swelling  has  remained  the  same,  but  perhaps  it  may  have 
been  diminished  a  little. 

Althaue  '  has  removed,  throu<rli  electrolytical  treatment, 
the  following  kinds  of  tumors  :  1.  A  naevus  of  the  eyelid. 
2.  A  papillary  swellini^  in  tlie  axilla.  3.  A  molluscum  of 
the  right  eyelid.  We  fihall  report  briefly  the  lirst  two 
cases: 

1.  A  lady,  aged  twenty-cifrht  years,  had  a  contrenital 
naevtis,  of  the  size  of  a  pea,  on  the  rir^ht  lower  eyelid,  for 
the  removal  of  wliich  she  a]»plied  to  Mr.  White  Cooper,  who 
introduced,  July  23d,  a  needle,  attached  to  the  negative  pole 
of  a  hattery  composed  often  cells,  into  the  ri<rht  half  of  the 
swelling,  while  Dr.  Althaus  closed  the  circuit  hy  ])lacing  a 
moistened  electrode  on  the  skin  of  the  neck.  The  needle 
havini?  heen  withdrawn  after  two  minutes,  withont  the  loss 
of  a  drop  of  blood,  the  rif^lit  half  of  the  njpvns  appeared  to 
have  shrunk,  while  the  left  half  w<i*  nnchanf>;ed.  On  July 
26th  the  oj)eration  was  repeated,  witii  the  same  satisfactory 
result,  on  the  Ict^  side,  thus  removing  the  nsevus  entirely. 

2.  A  lady,  twenty-seven  years  of  a<re,  consulted  Dr.  Alt- 
haus, November  21,  1860,  on  account  of  a  hiirhly-vascnlar 
papillary  swelling:  in  the  axilla,  which  was  hrst  ol)ser^■o'l  in 
the  beginning  of  1805.  It  had  rapidly  increased  during  the 
last  months,  measuring  now,  in  its  broadest  portion,  ou»> 
thirdof  an  inch  in  length  and  one-fourth  of  an  incli  in  width. 
Dr.  Althaus  introduced  a  needle,  connected  with  til^een  cells 
of  the  battery,  into  the  basis  of  the  swelling,  allowiTiir  the 
enrrent  to  act  for  three  minutes.  After  having  o|»crate<i  for 
a  few  seconds,  a  remarkable  change  took  place  in  the  swell- 


Digitizec  uy  google 


ULCEBS, 


4S5 


ing,  it  losing  its  fleali-color  and  becoming  white,  ^  if  frozen. 
After  the  witlidraw.il  of  the  needle,  the  circulation  in  the 
tumor  had  apparently  completely  ceased.  During  the  opera- 
tion slight  i)aiii  woA  felt,  afterward  none,  neither  was  there 
any  Iosas  of  l)lood.  On  November  23d  the  swelling  had  en- 
tirely withcrerl,  appearing  like  a  tliin  brown  leaf,  having 
hanllv  anv  connection  with  the  skin.  For  this  reason  the 
operation  was  not  repeated.  One  week  after  the  operation, 
the  scab  fell  oS',  and  after  four  weeks  neither  a  cicatrix  nor 
a  re<ldening  of  the  skin,  nor  any  sign  whatever,  could  be  no- 
ticed of  the  former  tumor. 

4.  If  we  finally  direct  our  attention  to  the  galvanic 
treatment  of  ulcer;?,  we  find  Orussel  *  basing  his  electroljt- 
ical  treatment  of  ulcers  u\Mm  the  following  observation. 
He  found  that,  by  connecting  two  metal  plates  with  the 
poles  of  a  battery,  and  placing  them  on  two  different  parts 
of  the  body,  the  plate  connected  with  the  positive  pole  acted 
like  an  acid,  that  is,  consolidating;  while  the  other  plate, 
attached  to  the  n^ative  pole,  acted  like  an  alkali,  that 
is,  liquefying.  If  he  had  to  treat  a  simple  ulcer,  he  covered 
it  with  a  metal  plate,  attached  to  the  positive  pole,  connect- 
ing the  negative  with  the  hand  or  foot  of  the  patient.  Soon 
a  skin  was  formed,  which  covered  the  ulcer  for  several  days, 
when  it  fell,  leaving  the  ulcer  emaUer,  which  finally  healed, 
after  the  repeated  use  of  the  same  method.  If  Orussel  cov- 
ered a  suppurating  cancer  with  a  metal  plate  connected  with 
thepoeitive  conductor,  a  coagulated  layer  was  deposited  upon 
its  surface,  which  remained  there  like  a  firm  scab.  After  it 
fell  off,  the  ulcer  appeared  to  be  cleaner,  more  reddened,  and 
le0B  painful,  showing  a  tendency  to  heaL  In  syphilitic  ol- 
oero,  electrolysis  acts  similarly  to  other  eanstics,  nitr.  of 
bOt.,  etc,  with  this  difference,  however,  that  the  application 
of  caustics  causes  the  formation  of  a  scab,  which  doee  not 
come  off  till  after  twenty-fonr  hours,  leaving  behind  a  wound 
which  requires  several  days  for  its  healing,  while  the  early 
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ftpplioation  of  the  ekctiolTtical  method  heilB  the  nicer  xauh 
idly  within  twentj-finiT  honze* 

Dr.  Kyber,  pbjrdoian  to  the  Marine  Hogpital  in  Oron- 
itadt,  hiB  thuB  treated  ten  eoldien  affeefced  wiUi  ijphilie; 
Dr.  Bosenbex^r,  phyddan-in-ofalef  to  the  hospital  for  ejphi* 
litio  women  in  Si  Peterobnig,  ako  treated  fifty  syphiUtic 
patients  in  the  aame  manner.  In  fortj-one  the  nloeri  healed 
entirely,  while  in  the  remaining  nine  other  means  had  to 
be  employed.  Eyber  aaeertB  1^  the  nae  of  galvanism  is 
mora  enitable  in  oases  where  the  nnmber  of  primary  uloeis 
is  not  too  large,  and  where  thttr  eiae,  situation,  and  form 
aDow  the  metaUto  eondncton  to  tonch  thoir  sorfiKse  com> 
pletely. 

Spenoer  WeDs,'  judging  from  a  rimilar  observation,  oo?- 
ered  torpid,  waxy,  relaxed  nloers  with  the  zinc-plate  of  his 
galyanie  arch  (page  95),  and  fonnd  them,  after  three  days,  to 
haye  a  healthy  sniiace.  Deep  ulcers,  with  indolent  granu- 
lations, were  covered  by  him  with  the  copper  or  silver  plate, 
alter  the  removal  of  which  they  begaa  to  heel,  with  a  healthy 
granulating  process.  He  remarks  that,  afker  trying  the  meet 
diflSnrent  methods  of  treatment,  he  fonnd  galvanism  to  be 
the  best  agent  for  cansing  a  healthy,  even  grannlatiinL  He 
frequently  saw  deeply-ezcavated  nloers  covered  with  granu- 
lations in  twenty-fonr  hours,  which,  after  forty-eight  hours, 
had  grown  to  a  level  with  the  suiionnding  ekin,  beginning 
to  cicatrise,  which  process  was  soon  finished  through  cold- 
water  dressings.  He  especially  mentions  cases,  ooonrring 
not  nnfrequently  in  sailors,  where  ropes,  thrown  fincibly 
around  a  Kmb,  tear  out  cireolar  pieces  cf  skin,  connective 
tissue,  fiMMsia,  and  musdes,  exposing  the  bones  of  the  ez* 
tremity  as  does  a  bum.  Even  in  these  cases,  in  which  the 
use  of  the  most  difierent  means  caused  hardly  a  trace  of 
granulations,  covering  the  wound,  for  twenty-fbur  hours, 

'  BemerkuD^cn  iibor  Ileilw  irkuugt-n  dcs  GalvuuUnma  auB  der  Prasls  de»  Dr. 
CogeTiiu  In  Corfu. ;  i>pp«Qbeim'8  Zeitscliiin,  1849 ;  Sobmidt**  JahfMdMr,  Bud 
64.  pace  161. 
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the  eilTor  plate,  camed  oonidd  gnnidationB  to  Bpring  up,  so 
tiiat,  in  a  eompmJ&wtiLj  short  time,  the  nicer  healed. 

Beoqueiel,  taking  into  consideration  the  secretion  of  the 
ulcer,  covers  it  with  the  plate  connected  with  the  positiye 
pole,  if  the  secreted  liquid  is  of  an  alkaline  reaction,  and  ap- 
plying the  plate  attached  to  the  n^ative  pole  if  there  is  an 
acid  reaction.  • 


0»  The  Oahamo  Current  for  the  Solution  Vesical 

CkdouU. 

After  Gbnidinis^  had  proposed  to  dissolTe  yesical  cal- 
culi through  the  action  of  the  Toltaic  pile,  Provost  and 
Dmnas '  experimented  first  outside  of  the  animal  body.  For 
this  purpose  thej  placed  a  dry,  fusible  stone,  weighing  ninety- 
two  grains,  in  a  Tessel  filled  with  water,  connected  it  through 
platina  wires  with  the  poles  of  a  pile  consisting  of  one  hun- 
dred and  twenty-five  pairs,  and  found  that  the  mechanical 
action  of  the  gases,  formed  through  decomposition  of  the 
water,  amounted,  by  renewing  the  charge  every  hour,  to 
twelve  grains  in  the  first  twelve  hours ;  that  the  stone  was 
softened,  and  fiell  asunder  on  the  slightest  pressure,  after  an 
additional  action  of  dxteen  hours.  They  experimented 
on  animals.  The  apparatus  consisted  of  an  elastic  sound, 
enclosing  two  platina  conductors,  isolated  from  each  other, 
which  were  covered  with  silk,  except  on  their  ends.  The 
termination  of  each  conductor  was  fastened  to  a  small  ivorv 
hemisphere,  on  tlie  flat  surface  of  which  the  platina  lay  bare, 
and  was  to  ]>e  applied  to  tlie  stone.  Both  hemispheres, 
when  placed  in  apposition,  formed  a  button,  whieh  closed 
the  opening  of  tlie  sound.  By  means  of  such  au  iii-ti  uinent, 
they  introduced  a  fusilde  stone  into  tlie  bladder  of  a  bitch, 
which  they  then  dilated  through  injections  of  tepid  water, 
preventing  reflux  by  closing  the  opening  of  the  sound; 
which  done,  the  conductors  were  connected  with  the  poles 

I  Anualefl  de  Chimie  et  de  PhjaiqaCi  1828,  toL  xztUL,  p«|;e  202,  el  aeq. 
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of  a  buttery,  oonsiBting  of  one  hundred  and  tliirtj-fiTe  pain 
of  plates.  After  a  few  moTemente^  tiie  animal  temamed 
quiet,  and  bore  the  action  of  the  eurrent  for  an  honr.  On 
withdrawing  the  sonnd,  plain  traces  of  disintegration  of  the 
stone  conld  be  perceiveiL  The  same  experiment  was  re* 
peated  for  six  oonsecutiTe  days,  in  the  morning  and  evening, 
for  an  hour,  until  the  stone  became  so  fragile  that  they  had 
to  desist  from  further  introducing  it.  When  they  killed  the 
animal,  atler  a  few  days,  the  bladder  was  found  to  be  per- 
fectly normal,  and  withuut  any  injury.  These  authors  add 
that  the  same  method  could  be  employed  for  the  solution  of 
numerous  vesicular  calculi,  consisting  of  saline  eonilnnationa, 
but  not  in  such  concretions  formed  exclusively,  or  nearlv  so, 
of  uric  acid.  They  also  add  that  an  addition  of  diluted 
nitric  acid  would  [aobably  facilitate  the  action  of  the  gal- 
vanic pile  more  than  pure  water. 

H.  Bence  Jon^p,'  })roceedini]r  from  the  MippM^^ition  that, 
as  the  continued  current  is  able  to  {lecom])ose  a  solution  of 
the  nitrate  of  pota^l)  in  potasli  nr\<]  Tiitric  acid,  probiibly  nri- 
nary  calculi  ]»laeed  between  tlie  electrodes  of  a  iralvanic  bat- 
tery would  be  attacked  by  the  potash  at  the  ne>:ative  |Mjle, 
and  by  the  nitric  acid  at  the  ]iositive  pole,  brouirht  tirst  a 
compact  j)iece  of  ^tone  formed  of  uric  acid  in  a  satunited  so- 
lution of  nitrate  of  |>otasIi  between  the  electrodes  of  a  Grove's 
battery  of  ten  pairs.  The  liquid  was  soon  boiling,  and,  after 
three  hours,  the  stone  was  reduced  to  one-half  its  si^e.  lie 
now  tried  a  more  diluted  solution,  kept  at  the  temperature 
of  the  human  body,  and  found  that,  under  these  ciicom* 
stances,  there  were  dissolved  in  one  hour : 

2-9    gnins  of  uric  acM 

2-23  grains  of  phosphate  of  lime. 

graius  ol  oiiilit  •  of  lime. 
1  -2   grains  of  &  mixture  of  orio  acid  and  oxalate  of  time. 
4^-5^  graini  of  ft  ndxtnre  of  oxabte  and  phosphate  of  caleareooi  eartii. 

•  On  the  Pissoliition  of  rrinary  Calculi  in  Dilate  Saline  FluiiL-*  at  the  Tom- 
p«rature  of  the  Bodj  hy  the  Aid  of  Electricity.  Fhilosoplucal  Tnuu^ctiou^t, 
1858,  pagea  201-31 S. 
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Thetie  results,  at  least,  were  obtained  in  stones  which 
had  heen  removed  long  ago  from  the  bladder,  and  conse- 
quently were  very  dry.  The  less*  dry  the  atones,  the  faster, 
the  less  dilnte  the  solution  of  nitric  acid,  the  slower  the 
operation  proceeded.  It  may  be  assumed  that  stones  in  the 
bladder  are  easier  di»olved  than  those  which  are  for  a  long 
time  without  the  bladder  and  very  dry,  bi'can>e  in  the  first 
iiUbG  the  electric  current  is  more  capable  of  penetrating  the 
8ul>stance  itself  and  of  actin«r  on  it,  while  in  the  latter  case, 
it  can  act  only  on  the  irr  HUKiing  liquid.  Up  to  the  pres- 
ent time,  a  jut  ])cr  insirunient  is  wanted  for  this  operation 
in  the  human  body.  The  in^t^unu'nt  must,  according  to 
Bence  Jonas,  fulfil  the  following  indications  :  1.  The  stone 
must  throiiLdi  it  be  isolated  in  the  bladder.  2,  The  mucous 
meml)rane  of  the  bladder  and  urethra  must  not  be  attacked 
by  the  ehemieal  process.  3.  A  eontrivanee  must  be  adopted 
which  on  one  side  keeps  down  the  tem]H'rHture  of  the  liquid 
in  the  bladder,  and,  on  the  other  side,  ]>rovidee  for  the  es- 
cape of  the  gases  developed  in  the  bladder. 

J),  EUcirioUy  for  the  Remmjol  of  Poisonous  Metals  from 

the  Organism, 

Yerqu^  and  Poey,  in  Hayana,'  have  naed  oontinned 
cmrents  for  tbe  remoTal  of  poisonous  metals  from  the  organ- 
ism. Yerqn^s  made  the  first  experiment  on  himself,  1852. 
He  had,  while  gilding  and  silvering  by  galvanism,  contracted 
a  malignant  ulceration  on  the  dorsal  sorface  of  his  hands, 
which  defied  all  means  of  treatment.  He  then  dipped  his 
hands  into  an  electro-chemical  bath  connected  with  the  posi- 
j  tive  pole  of  a  Yoltaic  pile.  After  fifteen  minutes  a  metallic 
'plate,  connected  with  the  negative  pole,  was  covered  with  a 
thin  layer  of  gold  and  silver ;  after  the  nse  of  a  few  such 
baths,  the  ulcers  healed  radically.   The  electro-chemical  bath 

*  M^moire  sur  une  Nouvcllc  AppUcatiou  rKIectrocliimie  k  rKxtntoUoQ 
des  M^Uux  Introduit  et  S^joumant  dans  TOrganlame.  Compt.  Read.,  de  TAcad. 
des  Sdenoei,  1855,  No.  5 ;  G«i.  Wd.  de  Ptfia,  1855,  No.  !«. 
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is  prepared  in  the  followmg  manner:  In  a  metaUic  tub  iBO- 
latod  from  the  floor,  a  long  bench  is  placed  wlucb  again  is 
isolated  from  tiie  tnb.  The  patient  is  now  put  into  the  bath, 
bis  am  bdng  held  by  Bupports  attached  to  the  bench.  The 
tab  is  filled  with  addnlated  water,  nitnc  add  being  nsed, 
if  mercmy,  gold,  or  sflver,  is  to  be  extracted,  and  salphmie 
add,  if  lead  is  to  be  extraetod.  As  soon  aa  the  patient  is 
dtting  in  the  bath,  the  tob  is  connected  with  the  negative 
pole  of  a  pile  of  from  tan  to  thirty  carbon  and  platina  de- 
ments having  a  diameter  of  forty  millimetras,  and  ahdgjht  of 
two  hundred  and  seventeen  millimetres,  while  he  himself 
takes  tiie  positive  pole,  famished  with  a  ccndnctor,  the  han- 
dle of  whidi  is  covered  by  lint  (In  order  to  avdd  the  violent 
baming),  alternately  into  the  right  and  left  hand.  In  this 
podtion  the  cnrrent  enters  throogh  the  arm,  drcdates  from 
head  to  foot,  and  is  nentralized  on  the  walls  of  the  tab  or  on 
the  plate  of  the  negative  pole.  Poey  has  thus  extracted  a 
lai^e  quantity  of  mercury  from  a  man's  frmnr  and  tibia, 
which  were  snpposed  to  have  contained  the  metal  for  fifteen 
weeks.  The  addolated  water  is  sdd  to  become  negative 
dectric  and  to  be  decomposed,  so  that  gas-bnbbles  are  seen 
to  rise.  The  metallic  spots  varied  from  microscopical  small- 
ness  to  the  size  of  a  pea.  The  extracted  metal  is  foond  again 
in  three  forms :  1.  On  the  walls  of  the  tab;  3,  In  the  at* 
mcsphere  of  the  room,  in  eonseqaence  of  the  evaporation 
cansed  by  the  heat  generated  throagh  the  operation ;  8.  In 
the  water  contained  in  the  tab. 

Caplin,  of  London,  repeated  these  experiments.  Dr. 
Heding,  of  Paris,'  placed  a  patient,  suffering  for  years  from 
mercorid  poisonings  in  a  bath  containing  eight  hundred  litres 
of  water  and  (me  Idlogramme  of  nitric  add.  The  negative 
pole  of  a  Bunsen's  battery  of  twenty  pairs  was  attached  to  a 
copper  plate  immersed  in  the  isolated  tub,  and  the  positive 
pole  put  in  the  hand  of  the  patient,  who  was  also  isolated 

*  Taf^>UU  der  82  TenammluDg  dcutechcr  Xaturforecber  und  Aente  ia 
WlMk  IMS*  No.  7,  page  10a 
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from  the  tub.  After  the  tifth  bath,  which  la^te  l  for  one 
hoar,  Bubiiitrate  of  mercnrv  was  found  on  the  bottom  of 
the  tub,  which  could  be  proved  hj  te^tiug  with  iodide  of 
potash  and  hydrosnlph.  of  ;tiJiiin  n.  A  gray-greenii?h  pre- 
cipitate on  the  negative  plate  \v;i^  clvansred,  hy  rubbing  it 
with  the  linger,  into  a  distinct  aiimlgum,  which  disappeared 
again  ])y  heating  over  the  fire.  Finally,  the  microsco|)e 
proved  the  peculiarly  sprinkled  mercurial  globule  of  that 
form  assumed  bj  the  rapidly-deposited  galranoplastic  pre- 
cipitate. 

hl  BLBcnmonnr  as  a  stimitlaist  ih  p8ettdoabthbo6is. 

The  results  of  the  treatment  of  ]j8eudoarthrosis  are,  on 
the  whole,  not  very  satisfactory.  Tlie  rnhhint*'  of  the  frac- 
tured surfaces  air^iiT^st  each  other,  the  forcible  atretchiDir  nud 
bending,  to  break  the  adhesions,  and  to  produce  an  irrita- 
tion ;  tinally,  the  acupuncture,  made  in  i^nclx  a  manner  as 
to  leave  the  needles  introduced  between  the  fractured  ends 
for  five  or  six  days,  give  rarely  the  desired  result,  and  soon 
the  seton  and  ligature,  or  the  drilling  of  the  fractured  ends, 
and  the  introduction  of  pieces  of  ivory  or  bone,  or,  finallji 
the  introduction  wires,  have  been  tried,  As^  however, 
seton  and  ligature  frequently  catue  suppuration  and  ne- 
erosb  of  the  fractured  ends,  as  the  introduction  of  metal 
pegs,  ivory  nails,  etc.,  produoes  often  no  formation  of  callus, 
but  rather  absorption  of  bone,  one  method  de^er\  e:^  mention 
which  is  perfectly  free  from  dangier,  and  jet  effective  in  sin- 
gle  cases,  namely,  electropnnetnre. 

Thus,  Heidenreich,*  reports  the  following  case  which  oc- 
curred to  Burmann  :  A  transverse  fnetnre  of  the  tibia  and 
fibula  had  not  united  after  four  weeks.  Bnrmann  then  ap- 
plied a  suitable  bandage,  and  tiien  paaaed  the  eleetrie  cur- 
rent daily,  for  half  an  honr,  through  the  fracture,  by  means 
of  two  needles,  introduced  on  opposite  sides.  Suppuration, 
fbnnation  of  oallns,  and  reooveiy  followed. 

*  SUnMBte  dtr  Tlwnpeo«lwb«n  Pbys\k,  IS54,  ptfr  iltt. 
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Hall*  nnited  through  the  Banie  method,  in  the  York 
Ck>iintj'  Hospital,  a  firactiue  of  the  lower  portion  of  the 
thigh,  which  had  oocurred  a  year  ago,  and  remained  nn- 
nnited.  He  introdnoed  a  needle  on  either  aide  of  the  thigh 
into  the  apaoe  hetween  the  fractured  fragments^  and  allowed 
the  continned  omrrent  to  paaa  through  for  some  time.  The 
operation  was  r^eated  ddlj  for  fourteen  days,  and  resulted 
in  recovery. 

Hahn,  of  Btnttgart,*  reports  the  following  case :  a  jonng 
man  suffered  from  a  separation  of  the  femoral  epiphysis 
(perhaps  fracture  of  the  neck)  in  consequence  of  a  ^  on 
the  right  hip,  which  resulted  in  the  formation  of  a  false 
jomt,  for  the  treatment  of  which,  bandaging  and  irritating 
means  were  employed  in  Tain.  H.  resorted  to  electropuno- 
ture ;  lie  placed  two  needles  between  the  fragments,  passing 
the  induction  current  of  the  rotation  apparatus  through 
them  daily  for  from  fifteen  to  twenty  minutes.  No  im- 
provement being  noticed  after  eight  days,  he  employed  the 
constant  current,  when,  after  the  sixth  application,  inilam- 
mation  kindled  up  around  the  needles,  followed  within  ten 
weeks  by  a  union  of  the  fractured  parts. 

I  M  l  i  <:  Times  and  Gazette,  Kovember  12,  1853,  page  Sn. 

*  ZetUH.'liiit\  fur  Wundicxte  und  Gebortahelfar,  BaiuI  xUi.,  Uet\  % 


APPEKDIX. 


Since  the  publication  of  the  first  American  edition  of  this 
work,  the  Galvauo-i^iradic  Manufacturing  Company  of  this  city 
has  introduced  a  number  of  remarkably  cfTicicnt  and  elegant  in- 
struments for  use  in  electro-therapeutics.  A  detailed  descrip- 
tion of  some  of  the  more  important  of  these  will  proba'bly  DOt  be 
considered  out  of  place. 

POBTABLB  BLBQTEO^MAajmTia  BATTEBT,  (Tw.  M.) 

Battery  Bod^to  its  lower  extremity  the  zinc  plate,  a,  is  fastened.  By 
DMiiis  of  tbe  hinge  6,  th«  rad  cm  be  laid  over  horisoDteDy  wben  die  battery  b 
not  in  Wt  thin  eeouring  the  adne  fron  dropping  down  into  tbe  exdting  fluid 
The  pundtioiioTu  on  the  rod  indicate  tlic  depth  to  which  the  zim-  is  iiiniion»e(]  in 
the  fluid,  when  the  rod  is  down,  and  consequently  the  battery  power  oljt-iiine<l; 
it  can  be  secured  at  any  point  by  the  binding  screw.  Should  the  rod  become 
tarnished  by  the  add,  its  oondacting  power  will  be  dlmhtished ;  this  la  xeelored 
bj  Its  bead,    ooning  in  contact  with  the  epring,  ¥f§.  1. 

The  disk,  B,  against  wWch  the  platina  point,  5.  plays,  where  the  electric sptrk 
ifl  evolrcd,  in  time  becomes  oxidizoii,  whii-h  interferes  with  the  perfect  workin^^ 
of  the  machine.  Tin"  di-^k  can  be  rotated,  po  that  a  fresh  purface  of  the  metal 
will  be  presented  to  the  plutuu  point,  and  iu  action  instantly  restored. 

The  adj'usiing  screw,  most  always  be  arranged  to  awdntnln  the  platina  pobit 
in  its  proper  position.  When  reqtdred  to  effect  tliia  purpose,  loosen  set 
screw,  turn  the  screw  e  until  the  desired  pomt  is  fSidied,  wUoh  Is  erldenoed 
by  the  action  of  the  m;?rhine,  t^t-n  tifrhten  the  af>t  acrew  «8  before. 

The  hammer,  D,  is  enclosed  between  the  prongs  of  the  fork,  C,  which  control 
Its  Tlbrati(»u.  If  the  fork  be  pushed  downward,  the  hammer  vlljrates  slowly; 
if  it  be  elevated,  Its  prongs  limit  the  lateral  space  for  the  ribrations,  and  their 
rapidity  will  be  increased.  By  this  contrivanee  the  intern  al  between  eadi  shock 
can  be  increased  or  diminished  as  desired.  If  the  fork  phuuld  leiin  too  mnch  to 
either  side  it  ran  be  readjusted  by  the  set  screw,  Fig.  %.  The  primary  current 
can  be  instantly  changed  to  the  seoradary,  or  vice  vena,  by  means  of  the  rheo- 
trope,  E,  irithoat  remorhig  the  coodnotiag  wires. 
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A  fragmentary  opening  in  the  hydrodat  exhibits  the  Interior  of  the  cell  with 
the  zinc,  a,  and  carbon,  6  6,  elements.    Between  the  covering,  7,  and  rim  of  the 

Tta.  M. 


Odl,  soft  robber  packing  Is  placed.   The  hydrostat  is  fastened  down  by  th« 
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sorewg,  3  3 ;  this  prerento  the  liquid  being  spilled,  keeps  the  cells  in  their  places, 
and  impedes  the  eTsporation. 

fio.  ST. 
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The  •eak  boieath  the  coQ  Is  iftlMdad  to  urfift  b  iMpfa^  •  neoid  qf  Uw 

electricity  &ppli<'<!  ut  euch  setting. 

This  brief  dtmnption  of  the  Portable  Electro-Mag^i^tir^  M^^rhin^•  lIIustrateB 
several  very  important  uuprovemente,  each  of  which  contributes  to  its  marlii'd 
fnperioiHy,  dUekncy,  aad  eoomdanee.  There  are  four  uzee  ot  theee  iuiu:hioe», 
cwh  wmtalarf  in  a  UadB-welmit  or  melioeuy  omil 

FOBTABLE  QALVASIO  BATTERY,  (1^  Sf*) 

A  derfgnelei  the  enter  box.  B»  an  ln«  nMn  aee  Mlged  Iba  edb 
which  eontala  lha  battery  floid.  Then  an  handlea  allaobed  to  «ha  ean  bf 

which  it  r;in  he  removed  when  r«iuired.  The  projecting  keys,  2  2^  at  each  end 
fiaM,  through  openings*  in  the  out^T  hox,  into  tbo  ease,  hy  which  means  it  can  be 
elevated  or  lei  down,  and  retained  in  poaition  by  turning  them  at  right  augleai. 
niegroanbeietaoawfcapaHor  ChanMef  OeetaiicaliGeabeiinmersed  in 
the  eidtlsg  Ifadd,  thenby  gevenbtg  the  etnnglfa  of  the  gihanb  comnt  ol^^ 
From  the  central  beam,  C,  the  elements,  h  c,  are  sufipended  by  meteUo  Mqi> 
ports.  On  the  beam  is  the  commtitntnr,  E,  by  which  the  pohiritv  of  the  current 
can  be  instantly  changed,  or  ita  Llow  suddenly  stopped.  Through  \\x\s,  couunuta- 
tor  lilt  ooRWit  peasee  to  the  cloctrodes ;  it  oan  be  moved  along  the  beam. 
When  it  to  oppoaite  ttgnn  1,  en  the  aleli  the  ennent  from  tm  edit  is  obtahied, 
wImb  Ofipoaite  4,  thus  from  four  cells,  and  so  en  to  thirty  two  ccUs.  Tlw  ihM 
plates  are  well  amalgamated  and  the  oarbone  ranarkihle  for  durability  and 
power. 

The  galvauU  h^drottat,  8,  3,  3,  consists  of  a  plate  of  gutta-pcrdia  firmly  at^ 
taehed  to  tiie  inner  caaa  A  flange  of  ii  extende  down  into  eaeh  aeH  Sepante 

openings  are  also  provided^  through  which  each  of  the  elements  peseee.  Tide  con* 
fines  tlie  battery  fluid,  Bectircs  the  eetli  and  plates  in  positi'in.  rtvI  <  loans«^  the 
latter  from  till  di>poi(it8  when  they  are  moved  up  or  down,  prevents  evaporation 
and  maintains  the  tttrcugth  of  the  battery  fluid. 

The  portable  galvanio  battery  b  an  adaptation  of  Bt5hnc^  with  the  addl- 
tienal  amngement  for  controlling  the  strength  of  the  current  by  immeming  the 
element?  to  a  preater  or  l&<«er  degree  in  the  battery  fluid.  Tlie  iittiehment  of 
the  hydrostat  L-i  al^o  a  vahiablo  appendix,  as  it  prevent?  the  ttplaithing  over  of 
the  duid,  secures  the  cells  and  elements  in  their  places  cleanses  the  plates  ixom 
aU  deposits,  preventi  eraporatkn,  and  tiraa  renders  the  battery  fluid  mote  en- 
during and  <^  greater  eoaetaaey. 

Tliere  nrv>  tliree  sizes :  ei|^t)  fllitoeo,  and  thlrtj<4wo  oaUs^  pvl  vp  in  mahoi^ 
any  or  blaok-walaut  boxes. 

LARGE  PERMANENT  OALVAmO  BATTERY. 

Borne  time  s»ince  my  attention  wa,*  drawn,  in  RUotlier  crmni  i  ti  in  altogether, 
to  the  simplicity  and  efficiency  of  Hill's  cell  as  a  generator  ut  a  comstant  and 

aoet  equable  galfanie  aumH  After  en  eiamination  of  Ito  eonatraetien  and 
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action,  I  wa?  patisfied  that,  for  medical  purpose?,  it  was  vastly  superior  to  cverv 
other  form  of  element  which  had  come  under  my  observation.  At  my  suggea* 
tioD,  the  OalvaiH>>IkniAo  Maaaiketariiig  Company  of  tiib  city  has  (Nnttnieted, 
under  the  raporiiitendaioe  of  Mr.  Bwtktt,  a  penntnent  battery,  wfaioh,  for  office 
or  hospital  me^  U  of  inestimable  value.  When  erected,  it  becomes,  as  its  name 
inopliee,  a  pcrmnnont  fixmre.  Two  of  these  have  been  made,  one  for  myself,  and 
the  other  for  the  New  York  State  Hospital  for  Diseases  of  tlie  Nervous  System. 

The  cells  used  for  this  battery  have  been  hitherto  applied  to  telegraphy. 
Thuf  poMBw,  however,  In  an  eminent  degree^  the  peenBar  quellte  that  are  ea- 
scntial  for  a  galTamc  battery  for  therapeatio  purpoeeiL  The  battery  itself  is 
simple  in  constniction,  easily  managed,  exoeeding^j  economical,  utiliging  almost 
all  tlii^  materials  consumed. 

Each  cell  contains  about  half  a  gallon  of  fluid.  A  disk  of  sheet-copper  is 
bldllatoathebollomof  theeeD.  TolheiaiderildeortUeiaallxed  a  copper 
wire,  covered  with  gntta-perdm.  The  copper  eheet  fbmia  the  n^poHve  jdale; 
the  insulated  wire  which  rlaes  to  the  top  of  the  cell,  the  poxlflv^  pole.  Two  OT 
three  inehes  below  the  upper  marpn  of  the  cell  is  suspended,  by  a  brass  hanger, 
a  thick,  disk-shaped  plate  of  zinc,  concave  on  the  lower  side,  with  a  round  aper- 
ture in  the  centre.  Tliis  is  the  potUive  jAa'.e.  To  the  hanger  is  attached  a  bind- 
ing aerew,  and  tUa  ftime  «he  myeliM  ^ofi.  Three  cdb  jniftit  aie  represented 
InFtaM. 


The  body  of  the  battery  fluid  ia  formed  of  a  solation  of  sulphate  of  zinc 
Oeearicnallj,  as  reqinred,  crystals  of  sulphate  of  copper  are  dropped  throng  the 
central  lyerture  in  the  zinc  to  the  bottom  of  the  Hold.  Theee  dissolve,  and 

produce  a  layer  of  blue  liquid,  which  covers  the  copper.  Thus,  we  have  copper 
in  the  bottom  of  the  cell,  immersed  in  a  solution  of  copper,  zinc  suspended  above^ 
immersed  in  a  white  liquid,  the  solution  of  line  engraving  of  these  cells.) 
The  mode  adopted  hi  other  batteriee  to  aeparate  the  fluids  consists  in  using  a 
89 
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porous  diaphragm,  or  cup,  within,  and  surrounding  which  are  placed  dissimilar 
mctaL}  and  fluids.  The  porous  septum,  it  was  thought,  would  allow  the  current 
to  pai««,  and  yet  prevent  the  admixture  of  the  diverse  elements.  It  has,  however, 
been  demonstrated  that,  when  two  such  liquids,  and  even  two  gases,  are  thus 
separated,  they  will  invariably  become  mixed.  In  this  battery,  without  the  in- 
ten'ontion  of  any  diaphragm,  the  denser  liquid,  the  blue,  remains  in  the  bottom 
of  the  cell,  the  lighter  one  overflows  and  rests  upon  it ;  thus  arranged,  there  i? 
less  liability  to  diffusion  or  mixing  than  if  the  two  liquids  were  placed  side  by 
side,  in  vertical  columns,  with  a  porous  partition  between  them. 

The  central  aperture  in  the  zinc  plate  also  admits  the  introduction  of  a  by- 
drometer  to  measure  the  density  and  strength  of  the  liquid.  Provision  is  likewii^ 
made  for  preventing  too  rapid  evaporation  of  the  fluid.  The  occasional  addition 
of  a  little  water,  and  every  three  or  four  days  dropping  in  a  few  crystals  of  snl- 
phate  of  copper,  is  nearly  all  that  is  required  in  the  management  of  this  battery. 
Further  directions  for  its  preparation,  modut  operandi^  and  care,  may  be  obtained 
from  the  manufacturers. 

Fio.  29. 
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cumnt  niodincrd,  and  galvan(Mcope,  ia  oao  couatructioo,  which  u  a  Tery  decided 
•afiDM  upon  the  similar  bwtrumeDt  of  Semens  and  Halske. 

The  corMikl  Mleelon  (Al,  AS)  enable  the  opcntor  to  brins  into  adkft  aaj 

number  of  cells,  from  one  to  aixtr.  If  we  desire  to  use  the  r  irrf^nt  from  twenty- 
fm»r  cells,  w»»  mm  the  winch  A2  to  20,  Al  to  4;  while,  if  wc  wi^ih  to  use  only 
eight  cell^i,  the  wiach  A2  is  moved  to  the  letter  0,  the  winch  Al  to  8.  When 
both  winches  are  at  0,  there  is  no  cnireat  passing.  The  oonnmlMor  (C)  changes 
the|w&trjiyof«hoeamnl  When  H  points  wtiedlr,  tho  enmnt  oeewe  to  pun. 
When  the  winch  of  the  oommuutor  id  on  K  (nornuilX  the  poeittve  current  passes 
through  the  binding-post  (C),  and  the  n^ative  throu^'h  the  binding-pot^t  (Z). 
If  the  winch  rests  on  R  (reversal),  the  positive  pmstiea  through  Z  and  the  uegaiivo 
through  C  The  guivanic-cummt  interrupier  coutrob  the  intemq»tions  of  the 
curreni— Iqr  turning  the  knob  J  to  the  left,  the  eurreni  b  faiterrapted ;  when  the 
hnob  it  toned  to  the  r(ght»  the  cnnwt  flows  oa  v^momptedly. 

Tlie  current-modifiers  (V  V)  weaken  or  intensify  the  strength  of  tlic  current 
By  elevating  the  ro'1,  or  pi-iton,  of  that  on  the  ri^ht,  the  turroril  flowing  from  the 
binding-post  <Z)  weakened.  Hence,  if  the  winch  of  the  commuutor  (C)  is 
resting  on  H,  the  positive  current  only  wiH  he  modified  ;  if  the  fOd  «a  the  kik 
ride  beet  the  wmethM  failed,  the  migtfife  eoRCBltrfll  alio  be  eootroOe^  and 
eteetrwk  Thee  dtbsr  OBvaii  eepeintely,  or  both  ooqjoiDtly,  oaa  be modflled 
at  pleasure. 

The  (jalvanosmpt  (H  ) — ^If  the  condueting-poic  cordd,  or  electrodes,  are  placed 
in  contact  wiUi  any  part  of  the  body,  and  the  stopper  (S)  be  removed,  the 
etrengtt  of  flie  evnreni  will  be  denoted  by  the  estent  of  the  deriatioit  of  Ihe 
needle  firom  the  point  Ol  Ob  the  knob  {V),  above  the  galTamweope^  tliem  ie  e 
email  magnet-rod.  If  the  circuit  be  open,  and  the  needle  devietee  flNMn  the  poini 
0,  it  can      r-  placed  by  turning  the  knob  to  the  right  or  left. 

The  wUule  arrangement  forms  a  most  complete  and  indispensable  galvanio 
battery  for  hospitals,  combiidng  constancy,  and  every  requisite  acoompenlmsnt 
Ibr  ngnlathis  the  eoireBl  It  vefleoli  greet  eradit  oa  tfie  entefpiiitaig  numnfto- 
tama.* 

GAL  VAiYO-CA  USTIG  £A  TTERT.   (Fio.  80.) 

The  engrtvvin?  represents  the  A  mnnrnn  fjnfrfinf>-^H!t(te  haftm/.  It  consists 
of  four  <mpaeioua  cells,  in  e.ieh  of  which  are  four  large  zinc  and  three  carbon 
plates,  suspended  by  hangers,  and  connected  with  each  other,  in  parallel  rows,  by 
meane  of  atont  eopper  wirea.  These  can  be  lowered  or  derated  by  the  lifting 
icreir  ao  ea  to  berease  or  diminish  the  heat  as  required.  BeOowa  are  provided 
to  aomte  t^p  fxr^itin^r  flnid  wlirn  it  beoome-*  inconstant  or  inert.  From  thh  np. 
paratUi!  no  noxious  or  unpleasant  gases  are  evohi^  !  It  i.-^  the  most  powerful, 
reliable,  and  effective,  galvano<austic  battery  ever  manufactured  in  the  United 

'  Thu  fhtve^nr  -immnt  Is  tskr-n  from  the  !»<wn>d  editSoo  of  "Treatise  on  Dlsea*M  of  tha 
Kcttous  t^y8t«u>  "  ia  wblcb  this  battery  wm  orlgUia4y  deeeribed.  It  was  also  tlM  sotilect  of  a 
teisrtkK  by  B^la  tks  Sr«ir  T«fc  Msdied  JeansI  ftr  ir«f«eiMr,  im 
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Fka  81  fcptMatlB  a  caw  mairafiietiired  hj  the  Qtlwta»^tmSo  Oompuiy, 

containing  all  the  palmno-cavttk  dtdrodm^  in  «t/?'.  The  galvano-cauter,  with 
its  insulated  handle,  the  galvano-moxa,  pnlvano-ca)i~ti<-  loop,  galvanic  knife,  gal- 
vanic curette,  etc.,  etc.  The.<e  electiodmt  are  a  credit  to  our  boDoe-manuiactured 
Aiticlea.   They  cannot  be  excelled. 

iUDongtlw  moij  Bord  and  uefld  eleelrodet  pvodoMd  bj  1h»  QahaaoAm* 
do  Mnittfactwing  Compukj  are  the  fbttowing: 


Dr.  A.  Murray';'  doulh  stnn  lii.il-,  which  convoTS  both  the  positive  and  second- 
ary currcnti«,  can  be  udvuntugeou^ly  applied  in  many  ca;»ed  where  Duchenne's 
dovblMiv  eleotrode  b  inapplicabk; 


Mnm/s  mrretfink.  TUs  is  in  •dmlnUe  •mngemoit  fisr  iiMdki.  Jttm 

the  her  arc  suspended  six  tn<^ulated  wires,  which  arc  secured  by  thumb-screws. 
Attached  to  the  lower  extremity  of  each  5s  a  platina  or  stix-l  needle.  One  or 
more  can  be  ioBerted  directly,  or,  owing  to  the  dexibility  of  the  conducting  wire^ 
kter&Uy,  or  «l  »  dtotaaoe  ft«ai  eedi  otihar.  The  entire  aRengaiMnt  Mrewi  en 
the  mdreisel  or  faitermpted  hencUe  throq(^  wfaldi  the  onrrent  ia  conTeyed. 

The  eeme  faiTentor  also  offers  a  double-stem,  a^^ustehb  eeTt—  rfwiftwdh 
(Fio^  84)  ftr  appUeetion  to  both  orarke  eft  the  eeme  tune^ 
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P^^wpITs  spina'  (J'-rirodt  (Fio.       for  "Hf  ripplicntinn,  enables  the  patient  to 
eleotricttj,  without  asaiatance,  along  iivet  whole  course  of  tb«  qtinal  ^*}"*^ 


PtnrdTa  rjifofome,  or  sdf-acting  intemipter  of  the  galranic  current,  toma  a 
portion  of  tbc  rff?>)laf>^y,  as  heretofore  describoJ.  It  is  al?o  arranged  separatelf, 
and  can  be  used  with  any  galvanic  battery.  Slow  or  rapid  intt'rruptiona,  aa  de> 
tfred,  can  be  obtained  without  the  interrention  of  a  third  party.  These  intcrrup- 
tkma  n%  ttoiptntf call/,  «f  th>  lactt  iiwpoHiaoft.  KofriraBletattcqriseoiD. 
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'^Tbe  whole  book  (which  may  be  cuueidered  a  graoeful  and  aflectlunate  tributi-  to  the  xeal 
•Od  sMlltjof  the  many  who  'erinced  their  devotion  to  their  coantry  and  to  the  (  ani>e  of 
knnaillljr  without  hope  of  inomotiou  or  expectation  of  reward ')  ia  written  In  a  pl<aoinj{ 
■Qrle,  and  will  Awaken  many  kindly  aMoctaitlona  in  the  memoriea  of  tboee  who  ehared  w  itfi 
fli»  WMrjring  fortnnea  of  tha  *dtr  old  Amj  of  tha  Fotcmac'  "—A'.  Y.  Mtdieat 


Davis — Conservative  Surgery. 

Conservative  Surgery  as  exhibUed  in  remedyiny  some  of  Iht 
Jfec/ntniral  Caui<is  (hat  operate  injitrioualy  botfi  in  Jfi  'tlth 
and  Jjisease.  By  IIenkt  G.  Davis,  M.  D.  Elegantly 
printed  on  tiuted  paper  and  baudaomely  illustrated.  1 
Tol,  8vo,  pp.  814.  Cloth,  $8.00 

Dr.  Davli  baa  ei^oyed  rare  Ikdlltiea  for  the  etndy  and  treatment  of  eertrin  (iaaaoa  «l 

dli>ea»(>.  and  in  this  line  baa  achieved  a  well-deserved  repatatloo.  The  now  approved 

methude  of  treating  of  blp-Jointdiaeaae  are  all  baeed  apon  Dr.  Davts'a  method  andappliaucea. 

In  thla  Tohune  ba  bringa  tocethar  tha  lawHof  MaaipartwrWiaadbaainadaabook  liolh 

intaretting  and  valoable  to  the  Sargeon. 

*'Dr.  Davis,  bringing  aa  he  does  to  bis  specialty  a  mat  aptltade  fbr  tha  atrtatkm  of 
tneclMDical  problema,  lakea  a  blsh  rank  aa  an  Orthopaedic  Sorveon,  and  hla  vair  practical 
eontribntioo  to  tha  literaiiira  of^ the  enbtect  la  bbtb  viUuable  and  opportaoe.  we  deem  *l 
worthy  of  a  phMa  In  every  phyalclan'a  ilbranr.  The  atyla  la  aapntaadlnf  bat  I 
graphic  and,  baat  of  all,  qntta  intaQlglbla."— jftMfoaf  BMord, 


Gosse  on  the  Alicroscope. 

J£cening8  at  the  Microscope  ;  or^  liesearches  among  the  JUp' 
nuter  Organs  and  J'ortns  of  Animal  Life,  By  Philif 
Bxm  OoflSB,  F.  R.  S.  Beautifully  illustrated  with  up- 
ward of  one  bandred  Eogravioga  on  wood.  1  vol., 
12mo,pp,480.  eiolh,  8J.50 

In  order  to  reUera  aa  nndi  M  poaalbla  the  drynaaa  of  technical  deM^pUon,  a  ooUoqoial 
.  and  Ibmlllar  ttyle  baa  been  to  tha  woilt,  witboat,  bowarar,  ■aerlfletnc  tha  practolon 
aaaentlal  to  aclence.  The  object?  selected  tat  innatratloD  are  coromou  tliim:!'.  cnch  any 
ona  plaead  In  tolaiablj  Atvotabla  clrmmitancaa  maj  raaaonably  axpect  to  meet  with  la  or 
dfnary  reaeaith.  Inatgnctkna  oa  mkioacopk  wimtpilaHww,  id  tha  aalaeUoo,  aacnilna 
and  nioontlng  f  rtjatf  tat «— laaHon,  are  glwa  with  a irlow  of  fcrffltattng  ttowoiko 
beginner*. 


Nightingale — On  Nursing. 

Notet  an  Nursing,    What  it  Is  and  What  it  is  Not.  By 
Flobencje  NioBToraALS.    1  volume,  12mo,  pp.  140. 

Clotli,  00.75 
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Flint  s  Physiology. 

TkM  PhyMogy  of  Man,  Mffned  to  rtpmmi  Ai  twMkjf  SiaM 
PhyMoyieal  SekuM  at  appliti  to  lli  ISmcUoni  ^  ikt  Hwmm 
Bodf»  By  Avaxnr  Fknnr,  Jr^  M.  D.,  FkoC  of  Fliytiology 
Mid  Mkrofoopy  in  the  BeUevue  Hoipital  Medical  College, 
Fellow  of  ^  New  Ycnk  Aotdem j  of  Medieiiie,  etou,  eke. 

Vol.!  Introduction.  The  Blood ;  Ofaoiiletioa;  BsipinitkB.  8fO. 

Cloth  (tinted  paper).  HSOl 

Vol.  IL   Alimentation ;  Digestion ;  Absorption ;  Ljmph,  and  Cbjle. 

Oloth  (tinted  paper)  I4.S0L 

**  Before  tbe  Imoc  of  the  fint  part  we  entertained  the  opinion  In  common  with  othcn  that 
there  wb«  no  room  for  a  text-booK  on  phyeioloity ,  and  that  a  phrBician  of  his  (Dr.  F.'r)  ]««to- 
iiifC  and  actidirenients  could  mure  advantai^eooely  employ  hia  tune  In  experimental  reMaroh 
than  In  wriilDs;  a  Byiitemallc  treatiae.  Dr.  FUnt  hne  cotirlnced  ub  that  we  were  mlstakeL  la 
thia  view.  We  acct  jit  ine  two  Tolameii  already  t»«*u«l  a«  evidence  of  wlv«t  we  may  t  x-a-ct 
In  the  renialnlnp  part  >>{  tin-  (ierle«.  We  rwanl  them  an  the  Tcry  be*t  tn*«tl#e*  on  hum  ui 
phy»loU>gy  which  the  Ejiirllph  or  auy  utber  un^ajje  affurda.aod  we  ivcuujiueuil  ihun  \»  iih 
ttiorough  conlldeaoe  to  atudeota,  pnctMoMfa.  aiM  lajinaa,  aNdaia  of  lUamn  aad  •den* 
ttte aUUty.**^.  T.  MMeoi  Jtarnal,  OA,  IMt 


"Tbe  treatice  of  Dr.  Flint  la  aa  yet  iDroniiilete,  the  first  two  rolnmea  only  harlni;  b«a 
pabllehed:  bnt  if  the  rcniainlnir  portions  art;  compiled— for  erery  pbT«lolog1ca1  work  em* 
bracing  tha  whole  aabject  muet  ¥»e  In  a  great  measure  a  compilation— with  the  aame  care  and 
accnracr.  the  whole  may  Tie  with  any  of  thoae  that  bare  of  late  veara  been  prodaced  in  uor 
own  or  In  foreign  langnagea."— .firMiA  md  Foreign  Mediae  Ch(rurgieal  Setiew. 

"  The  eecood  of  tbe  aeriet  has  Jnat  been  pnb1l«hed.  and  la  now  befbre  aa.  It  treata  of  tha 

Seat  fkinctton  of  Nutrition  under  the  8«:verAi  heada  uf  Alimentation,  DtgfWtloB,  ▲baocptioOu 
e  Lymph,  and  Chyle.  Upon  tbeae  topica  the  author  bestow*  tbe  same  Jndtcloat  care  and 
labor  which  eo  eminently  ehaiacterlae  tb«  fln>t  volame.  Facta  are  selected  with  dl«crlmlna- 
tkn,  tbooriM  erittoaUy  egaaiiBad,  and  candailoos  wandatad  wlik 


"  Jnd^-irii:  from  tbe  able  manner  In  which  thl«  rolurae  l»  written,  the  e«riea.  w1m_  , 
fected.  w  ill  be  one  of  ibiwe  pnblicailona  wlthoni  which  no  hbrary  I*  comp'ete.  Aa  a  book 
ofKeoeral  information.  It  will  l»e  found  ast'Tul  to  the  pracritioner.  au<l  &>•  ».  Ivx»k  of  refervnce, 
loTaliubla  in  the  haode  of  the  aoatomiet  aod  pbyaiolOKiBt."— i>t(£>MA  (^uarUHff  Journal  of 

"The  work  is  calcalated  to  attract  other  tbaa  proftaatooal  isadan,  and  la  witttan  wlili 

anfflcient  cleameaa  and  lypednm  tmrn  technical  pedaatiy  to  ba  peHbCOj  tetaHlglbla  to  aaif 

weU-tDformcd  msLa."'— London  Saturday  Btvifw. 

"From  the  extent  of  the  author'a  lnveetit:ation«  Into  the  beat  theory  and  practice  of  the 

Sreaeut  day  the  world  over,  and  the  candor  nijd  <;>>od  judt'nient  which  he  brin^^  to  bear  njHM 
10  diaaualoo  of  each  anblect,  we  arejoftlfifd  In  reirarding  bla  treatlaea  aa  ataadard  aod 
anllMrittt^aaavaalBtedlspBtaaaaitfaetaatli^^  T*  nmm. 

Tha  eon^Ms  work,  JadglBfl^m  tbe  prvaent  inatalsMBt,  wifl  mm*  aaalasMs  addttloa 


to  aw  syataaiatie  irauini  aa  huaao  phyaloloKy .  Tha  valaBa  bma  aa  Is 

    .  •   


 t  caw,  aad  the  atjia  la  wadaMa  aid  dear.  It  la  atalnwariNliwIII  ba  «at> 

eoaMtotheadraBcadatiideBt, andaaa^  ^  '  '  -  - 


"Tbt-o  excellent  inonoyrniph»  otT.  r  thu  nio-t  complete  lommary  of  tbe  ph\>lri'(V'cal 
knowl>'dK-e  nf  our  dny  yot  \^  rliten  In  America,  Thejr  are  bionsht  dowB  to  the  aaoet  recant 
advurK-e-"  of  the  -i  i>  nce.  and  tndoda Ow laaalle  at  a  awaibiaaf  artdlasi  aapwlaMHhw*V» 

mUaddlMa  Mtdical  HtporUr. 

"The  leading  aubjecta  treated  of  are  prewnted  In  dUttnct  parta.  each  of  whkh  la  da- 
ilgiied  to  be  an  ezhancttve  eeaay  on  that  to  which  It  refara."—  We&ttm  Joymal  ^  Mtdkim. 

"  Tha  Intereatlng  (Isatare  of  the  work  ie  a  recital  of  typical  experlmenta,  which  are  timely 
and  tndtcloDely  Introdoced  to  Impreaa  the  fhcia  upon  tbe  mind  of  the  reader.  It  !•  prlaiad 
taefetmnt  ?irle,  and  may  be  considered  a  model  in  the  tTpo<rT»phlcal  lice."— J/frf.  lUo/rd. 

"We  hiiNe  found  the  (•tv!--  vfi'y,  Inctd.  and.  at  the  Mm>-  tinn\  ter«e.    The  practical  aad 
paalttvp  re«uU"  of  phy(i|o;i '_'lc;il  Investlpatlon  ar«'  -ncrinrtlv  >'Late<i.  without,  It  W  *" 
extended  dir<cueelou  of  dicputed  polnta."— ifo^ton  Jdtdical  and  Hurgieal  Joumat. 

"  To  thoee  who  daalfv  to  get  a  coodea,  claar.  bat  at  tba  saaa  ttane  eafflcieotly  fhil 
svmi  of  the  exi«tlnf  atate  of  phyalolaileal seUnca,  wa  baaidly  laeoBBMod  Dr. lUai's  wodE. 
Moreover,  aa  a  work  of  tTpomphleaiarti  %  JwaWto  a  waMMOt ! 
ahahrN."-JMM  flMejT.  7. 
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Elliot's  Obstetric  Clinic 

A  Praetkal  Contriiutwn  to  the  Study  cf  CbtMrim  mid  the  DU> 
easei  of  Wonun  and  Children,  By  Georok  T.  Elliot,  Jr., 
A.  M.,  M.  D.,  Prof,  of  Obstetrics  and  the  Diseases  of  Women 
and  Childrea  in  the  Bellerue  Hospital  Medical  College,  Fbrai- 
dsD  to  BflbvM  Hospital  and  to  the  New  Tork  Lyiog-ia  Hos- 
pital, etc.,  eta.  aT0»pp.4M.      .  doth,  14.60 

This  Tolnm*,  bj  Dr.  BlUot,  is  bated  npon  a  Urge  experienee^  tnelnding  fowteta 
jean  of  aerfiee  la  tt«  tyliigi>ta  dapartinent  of  BelleriM  Hoairftal  of  fhia  dty.  The 

book  baa  attracted  marked  attention,  and  has  elicited  from  the  medical  pre^s.  both 
of  this  couatry  aod  Europe,  tbe  most  flattering  eommeDdattona.  It  is  jostlj  bo> 
Uaved  <hat  tho  work  it  onoof  the  moat  Talnahle  oontolbalioaa  loohataMo  IHmlnv 
that  has  appeared  for  many  jears,  and,  being  txsSamllStf  pnedoal  la  ita  ehavaelarf 
eaonot  fail  to  be  of  great  tenrioa  (o  obatoteieiaiis. 

"  The  Tolnme  by  Dr.  Elliot  has  scarcely  leas  TSlae,  althoaxfa  in  a  ttflneat  dlr^rttnn,  thaa 

that  of  the  Edinburgh  pbyvlcian  (Dr.  Doncan,  StMordut  in  0b*t4tr1e^,  Tbe  uaterlal*  ooif^ 
Uistnc  It  haretein  pnueipally  gnth<?red  tlironsrh  n  <>erTieeof  foarteen  yean  in  theBclleTa* 
BospltaL  New  Tork,  dariag  the  whole  of  wtiich  time  the  aatbor  ha»  been  en  if  aged  In  ciSA 
eal  teachinir.  The  cases  now  colleoicd  tnt»  a  handcome  rolnme  Illustrate  Ikltbftuly  the  anx- 
ieties and  disappointments,  as  well  as  tbe  fatU^ocs  and  eaccecaea,  which  are  inMpaiahle 
flrom  the  laepoostble  practice  of  obstetrics— a  line  of  practice  which,  ondcr  dtfflcultiea,  ile- 
naiidathegraatost  moral  conrsse.  tbe  hlfffaest  skllU  snd  the  power  of  acting  promptly  on  a 
sodden  emergeoey.  Dr.  Elliot'fl  favorite  «ab]e€i  appeara  to  be  operative  nudwlrery;  bat 
the  chapters  on  die  rt'lationt  uf  albaminnrla  to  prc^'uitncr,  atui'-partrim  hwnorrhage,  tbe  io- 
doctlonoflabor.  and  the  dans;«>rs  which  arl-efhira  compn>''«lon  or  the  fUnU.  are  all  deserving 
ofcarefbl  pemnal.  The  pleasure  we  feel  at  bclne  ahlo  to  sneak  so  favorably  of  Dr.  Elliott 
volamo  !r  enhanced  bv  tbe  clrcamsiance  that  he  wa»  a  ptipU  at  theDnhlln  lA[ln^ln Hospital 
whi'u  Dr.  ^ilK-ki-lt XI  was  master.  We  can  c«nalnly  -ay  that  hia Inafillnp  nwinn  jrnat  rrwilt 
apon  his  .Mraa  ^A&tcr:'— London  Lancet,  April  11.  ISrta. 

'  This  may  be  lald  to  belunj;  to  a  claae  of  books  '  after  the  practitioner's  own  beait.*  fa 


them  he  finds  a  wider  laaaa  of  cases  than  comes  ander  bis  observation  )n  ord  I  oarr  practice ; 
In  them  he  teams  ttie  appUeation  of  tbe  most  recent  improvemeuiM  of  his  an :  in  them  he 
flnds  tbe  cnnnterpart  of  cases  which  have  caused  blm  the  deepest  anxiety ;  in  them,  too,  ha 
Bsay  find  cousolatloD,  for  the  reifret— the  off^prlni;^  of  limited  experience,  which  has  always 
cast  a  shadow  on  the  remembrance  of  some  of  his  fatal  case*— wUl  pass  away  as  he  reads  of 
similar  ones  in  which  fkr  greater  revourcci*  uf  everv  kind  fliiled  to  avert  a  Altai  termination. 

"There  are  not  many  books  of  this  kind  In  our  ianciiai^e :  they  can  probablv  all  be  nam- 
bered  on  the  fingers  of  a  slnifle  hand.  •  *  *  ^lany  circuniBtaiices  coneor,  therefore,  to  infln- 
soce  ns  to  extend  10  this  work  a  cheerful  welcome,  and  to  commend  It  as  ftilly  as  po**ihle. 
We  do  Ihos  welcome  it :  a!<the  pro<luotion  of  h  ;;.  titlt  tn.'»u  of  _-r''  it  experience,  acknowl'  iljed 
abtlitv.  and  bi^h  po!>itlon— as  sn  emanation  from  one  of  the  leading  schools  at  oar  ooontiy, 
a^  an  honorable  ad<iiiioa  to  ooT  ostlottsl  awdloal  lltaiatam.^*— JflMrtMM  J&umalir 


and  A* 

JJtdkal  Scimcg,  April,  lf»S. 

"As  tbe  book  now  sunds,  it  Is  invaluable  fbr  the  piactittoaer  of  obstetrics,  for  he  wUl 
kaidhrererln  practice  find  bimaelf  in  a  tight  Place,  the  coooterpart  of  which  he  will  not 
ted  fa  Dr.  BltaS^  book.*'- JKw  Tbrik  JlMSd  JmntO,  rtohfooiy,  IMS. 

The  book  has  the  fk>e«hnesc  of  hospitsi  practice  tbroooboat.  In  refBrence  to  diagnosis, 
pathokitry.  therapeutical  snd  operstive  proceedings.  It  will  he  foand  to  pot aeaa  a  great 
amoont  of  ▼aloabie  taUbmation  In  the  diniartneiit  of  obatelrlc«.  In  an  attnettve  and  easy 
style,  secording  to  the  most  modem  and  improved  views  of  tbe  profession.**— dndfuuHl 
Lmut  and  Ofj*trrfr.  .\prll,  I'^'V'^. 

".As  a  whole,  we  Icnow  of  no  i«unllnr  work  whli  li  \\:\*  i--<ued  from  the  American  press, 
which  can  he  coDi(Mred  with  it.  It  oiii;ht  to  he  In  the  hntvis  of  aveiy  practttieBSrof  BSli 
wlfery  In  ilic  country." — Boston  .\tfdic>d  and  Surgkai  Jounnl. 

"One  of  the  must  attractive  as  well  as  forcibly  ln«iructi\c  works  we  h.nve  had  the 
pleasure  of  readlnc.  In  conclusion,  we  recommend  it  aa  one  havim;  no  cqnal  in  the  English 
bngnage,  a*  regards  clinical  Instmclion  in  obittotrlcs."— iljil.  Jour,  of  ObtUtriu,  Aug.,  1^68. 

Many  ripe,  elderly  practitioners  mlirht.  hnt  few  young  could,  write  a  bot^k  sodistta* 
gnlshed  by  candor,  want  of  prejudice,  kindly  feelimr.  soondnees  of  jndirmfnt.  and  extent  of 
emdiUon.'  While  we  do  not  say  the  )xx)k  Is  fauitlesa,  we  saytbere  is  no  book  in  American 
obstetrical  literature  that  surpasses  this  i>ne.  •  •  •  •  The  work  now  under  review  is 
his  flmf-bom  book  or  volume,  and  shown  how  fine  opportunities  he  ha-  had.  chictlv  at  Belle* 
vue  Hojpiial,  for  anniiriiit:  experience,  and  how  dilii'ently  be  has  s vailed  hinit-elf  of  them. 
But  bis  lx>ok  show*  much  more.  It  is  the  work  of  a  physlcian  of  hi_'h  e-.lucatiun.  a  qoali^ 
cation  m  which  )h?'tetrlc  nutiiors  arc  often  deficient— it  showi«  ouiijitii-ii  of  mind  and 
el  hand  rarely  ailained  bj  so  joong  a  man."— JSIiateiyA  MuMcd  Jwmal^  Feb.,  UM. 
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THE  PHYSIOLOGY  OF  MAN; 

ro  REPRKSENT  THE  EXT-Tivn  -TATE  OF  PHYiSIOLOGICAL  SCIENCE 
AS  APPU£D  TO  THE  FUNCTIONS  OF  TflS  HUMAN  BODY. 

By  JLXrSTIK   II*£«XirT,  Jr..   M.  I>. 

AiimenUiion ;  Digestion;  Absorption;  iympb  and  Cbyle. 
1  TCluM,  tv«.  fltoO.  Met,  UM. 

THE  FIRST  VOLUME  OF  THE  SERIES 


OCWTAISIHO 

Introduction;  The  Blood;  The  Circulation;  Respiration. 

lint  TolVBM  sow  rwidy.  Clotli.  PriM,  M.M  MMb. 


**  Professor  Flint  is  engaged  io  tbe  pr^>*r»tion  of  &u  etleoded  work  on  humfto 
phrsioli^,  ia  wVle\  ha  |»wifeaaei  tocauldOT  dl  the  iiilijeels  nmnllj  regankd  w  be- 
longlaf  to  that  deptttment  of  phyaioil  adcnce.  The  work  will  b«  dirided  into 
•f'pnrn'.c  nnd  >IiHt!nct  parU,  but  the  ^ercnl  voIamM  in  frhloh  U  io  lo  be  pabUtbtd 

will  fonri  a  connectol  ?»rri»'5.'* — Prori  lmff  Jourm^L 

II  is  fre«  from  tfchni(»lilie9  and  purely  pruftis^toD^l  U'rms,  und  instead  of  onl? 
being  adapted  to  tbe  ase  of  the  medical  facuJtj,  will  be  found  of  interest  to  the 
fenenl  reader  who  deifret  dear  tnd  eondao  tofomMlloo  oo  tbo  ntjeet  of  num 
pbyilod.*— Jbwifay  JVit 

Digestion  is  too  Uttio  aadefHtOOd,  indi|re>ti<>n  too  extavlnlj  •nflbrad,  to 

rf'nd'  f  ftii'  a  work  of  «ii^r*Tf>:rnt?rin.  Ptomnch-*  will  h.iTP  their  rerotJpe,  ioonpr  or 
lal«r,  if  N'«lur«>'tt  laws  are  infringed  upon  throagh  ignorance  or  stubbornness,  and  it 
Is  well  that  all  should  aDdantand  how  tbe  peoaltj  for  'bi(^  Utring*  b  aasewed.**— 
CMwyo  hmmlmg  /imi'mf. 

**  A  jMr  bwdapieil  nlooo  Dr.  Flint  pobOsbod  tbo  flfot  port  of  hb  gMtt  work 

upon  human  phrsiologj.    H  was  an  admirable  treatise— distioct  In  ilMll  nibnH 
tbo  aiMcnl  mt^ioots  apoo  wbScb  U  trcotod.''— iW^od^pAte  iofmrm 
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ANSTIE. 
Neuralgia,  and  JHaeoiet  which  retemhk  U. 

By  FKANCIS  E.  ANSTIE,  M.  D.,  F.  R.  C.  P., 

BMlor AitlsUot  Phyficiao  to W««tmlDi>ter  Hospital :  Lecturer  oo  Materia  MeHica  in  We«t- 
mlottorUrtapttiU  Scbuol:  and  Fliyi>ician  totbeBelnmTefiocpllalfbrChUdraD;  Edliof 
or  -Tl»  Pwciittoner "  (London),  etc 

l^.,ItiM.  ClethttSJO. 

"  It  If"  a  val'inWc  contribution  to  pcientiflc  medicine." — Tkt  Lancet  {London). 

"Uiiiwork  U[)on  Noural^'ln  ir<  <>nc  of  the  mo»i  lnt«'n»i>tlnr,  finsfractivc.  ami  pnicti>al, 
wo  liare  B*en  for  a  limi,'  time.  \Vl-  have  i^iv.-n  it  rarcfnl  r'-uilini:  aiifl  ih<mi:htnjl  I'tnfiT, 
•od,  fora  treattae  of  iia  size,  we  are  f^e  t»  ea;  that  we  have  never  iu«t  oii«  ibatgif«s 
Biufe  pmcttoBl  lalMiDatloii  and  la  ftUlar  of  uacAii  aoigpatioaB/'— Jfidbaf  AcenC 

BABKER 

On  Sea-sickness. 

B7  FOBDTGB  BABKBB,  TL  D., 

CUolol  Frolbmdr  of  MMwIftiy  vtA  tbo  DlN«aaea  of  Wobcd  In  tho  Bdlom*  Hoapltnl 

]IadtcalCQll«««,cte. 

1  Tol.,  I611M.  S0  pf.  IlMililt  CloO,  76  MnH. 

Seprfntod  trtm  tba  Nnr  Tohk  Msoicat.  Joiniiiai>.  By  icatoB  of  tbe  ffnnand 

for  the  numbf^r  rif  thnt  Joonal  cotiialnlng  the  paper,  ft  Is  now  prc^cnu-il  in  l)o<  k  »■  '-•n, 
wiUi  auch  prcacripUona  addad     tbe  aaUiur  baa  foand  aaeAU  in  rulicTiog  the  tittfenuK 


BARNES. 

Obstetric  Operations,  wduding  the  2^»mu 

oj'  I/cemorr/i  aye. 

Ry  RORERT  RARXE>,  M.  P.,  F.  R.  C.  P.,  r,ONno!l, 

ObatHrlc  Pliynicinn  to  ami  Lecturer  on  Miilwir.-ry  and  the  Dif>eaf>e«  of  Wnrnea  and  Chll- 
dri  ll  St  s"[.  Tlmm.Hs  f.  Hospital;  Examh  f  r  nn  Midwifery  to  tli.-  Royal  CoIIegf  of  Phy- 
»i<  iHii!^  and  to  the  lioyai  CoUeire  of  Suircons;  (iinueriT  Obatetric  Pbtrakiau  to  taa 
Loixioi)  aoapllal,  and  lata  Phjaklan  to  tao  Baatom  Dlmicmof  ttw  Bojal  Uatomitr 
Ciiaritj. 

WITH  ADDITION'S,  by  BLNJAMIN  ¥.  DAW.^ON,  M.  D., 

Lite  Lactarer  on  Ut«rtn«  Tuiholojij  to  the  Medical  D«partmenl  of  the  Unlvcnitv  ttt  New 
York;  Aaalataot  to  the  Clinical  Prt»rei>-or  of  Dtseanea  of  Children  io  the <2ollafce oif 
PhjaielaMi  and  SorKeoo*.  New  York ;  I'liy-^iriuu  fur  the  Diaea»cK  of  Cbildr«ii  to  tha 
New  York  DIspoDaary ;  Member  of  tli«  >cw  Yorit  Obatatrlcal  Soctetj,  of  |be  Madtoal 
flodaij  of  the  Coantj  of  New  Totk,  etc.,  etc. 


Aatrltu  Baitkn.  1  voL,  Si*.  Ml  fjf.  Cloth,  t4.M. 

To  the  atndent  and  practtttoaer  tbia  woik  will  pnro  of  the  greatett  Talae,  Mag,  aa  tt 

Is,  aniu-'t  iMTfTt  t'-xi-hook  on  "  ot>M<-tric  Opantlona,**  byoDO  whohao  lkIr|jrcarMdtlio 

t^f{ht  to  a^•^uln(.'  the  jio-^itiuti  of  a  lt:4ichcr. 

"Sncli  a  work  a*  Dr.  Bamea's  waa  greatl/ needed.  It  Is  mlcnlated  to  elerate  the  • 
practice  of  tbe  obatotrlcut  la  tbia  eoontiy.  and  to  be  of  grtat  aerrlcc  to  the  piaciltlanor.*' 
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Bellevue  and  Chanty  Hospital  Reports. 

TIt£  volume  of  BdUxyue  and  Charity  Hospital  Reports 
for  IS  70,  containing  valualle  contributions  from 

ISAAC  E.  TAYLOR,  M.  D.,         WILLIAM  A.  HAMMOXD,  M. 
AUSTIN  FLINT,  M.  D.,  T.  GAILLARD  THOMAS,  M. 

LEWIS  A.  SAYRE,  M.  D.,  FRANK  H.  HAMILTON,  M. 

and  others. 

1  vol.,  Svo.  Cloth,  $4.00. 

"These  institutions  are  the  most  important,  as  regards  accoinmodatioos  for 
patients  and  variety  of  cases  treated,  of  any  on  this  continent,  and  are  surpassed 
by  but  few  in  the  world.  The  gentlemen  connected  with  them  are  acknowledged 
to  be  among  the  first  in  their  profession,  and  the  volume  is  an  important  additioo 
to  the  professional  literature  of  this  country." — Ptychoioffical  Journal. 


BENNET 

Winter  and  Spring  on  the  Shores  of 

tfie  Mediterranean;  or^  the  Jtimera^  MentonCy  Italy, 
Corsica,  Sicily,  Algeria,  Spain,  and  Hiarritz,  as  Win- 
ter Climates. 

By  J.  HENRY  BEXNET,  M.  D., 

Vein  her  of  the  Royal  College  of  PhTsiciane,  London^  late  Plijr?itclan-Acconchfr  to  the 
K<iyil  Free  llofpital;  D»>ctor  of  Sfi-dkine  uf  tLe  I  niver*ilty  of  I'aris;  fortnerly  Reei- 
dt*Di  Pbyvicuui  tu  ttic  Paris  Hoepitala  (cz-Intcrue  de«  UGpltaox  de  Pari»),  etc 

This  work  embodies  the  experience  of  ten  winters  and  springw  paseod  bj  Dr.  Bonnet 
00  the  shores  of  the  Muditcrrancan,  and  contains  much  valuable  informaiion  for  phjkl- 
daus  in  relation  to  the  health- restoring  climate  of  the  regions  descf  lb«d. 

1  voL,  12mo.  621  pp.  Cloth,  tZJbO. 

"  Exceedinely  readable,  apart  from  its  special  purposes,  and  well  11 1  ast rated. 

"  It  has  a  more  6nt>otaiitial  value  for  the  physician,  perhaps,  tlian  for  any  other  cLi»»  or 
profession.  .  .  .  We  commend  ttiis  l)ook  to  our  re)ider»  as  a  volume  uresoutlog  two 
CAptiat  qualiflcations— it  le  ai  oucc  cnturtulniugaud  instructive.'  —N.  Y.  Medical  JovmaL 

On  the  Treatment  of  Pulmonary  Con- 

sutnption,  by  Hygiene,  Climate,  and  Medicine^  in  Us 
Connection  with  Modern  Doctrines, 

By  JAMES  HENRY  BENNET,  M.  D., 

Member  of  the  Royal  College  of  Physicians,  London ;  Doctor  of  Medicine  of  the  University 

of  Paris,  etc.,  etc. 

1  vol.,  thin  870.  Cloth,  $1.50. 

Ao  taterestio;;  and  instructive  work,  written  In  the  itrong,  clear,  and  Inrid  manner 
which  appvars  in  all  the  cootributlous  of  Dr.  Bcnnct  to  medical  or  general  literature. 

"We  citrdially  commend  this  book  to  the  attention  of  all,  for  its  pmctlc-1  commoo- 
•«u*v  \leM«  of  tho  Katun*  and  trvatnu-nt  of  the  scour^  of  all  temperaU'  climate*,  piilm<^ 
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BILLROTH. 

General  Surgical  Pathology  and  The- 

raj>€uticSy  in,  Fifty  Lectures.  A  Text-book  for  Students 
and  Physicians. 

Bj  Dr.  THEODOR  BILLROTH, 

Profcaaor  of  Sori^ry  in  Vleniu. 

Translated  ttam  the  Fourth  Oerxnan  Edition,  with  the  apecial  permission 

of  the  Author,  by 

CHARLES  E.  HACKLEY,  A.  K,  M.  D., 

8ar|«oo  to  the  New  York  Eye  and  Eat  InflnnarT ;  PbjRician  to  the  New  York  QoapiUl ;  Fellow 

u/  tLe  NtiW  York  Acodeiuy  of  McdiclBtt,  ale 

1  vol.,  8vo.  676  pp.,  and  152  Woodcuts.  Cloth,  $5.00. 

Professor  Thcodor  Billroth,  one  of  the  most  noted  authorities  on 
Surgical  Pathology,  gives  in  this  volume  a  complete  rcwmi  of  the  exist- 
ing state  of  knowledge  in  this  branch  of  medical  science.  The  fact  of 
this  publication  going  through  four  editions  in  Germanj,  and  having 
been  translated  into  French,  Italian,  Russian,  and  Hungarian,  should  be 
some  guarantee  for  its  standing. 

SFKcnua  or  nxcnsATion. 


Manumiy  Cancer,  adnooa  ibnn,  magnified  fiO  dianicUTa. 


"  The  want  of  a  book  in  the  Knpli.'jh  lanpnapc,  prwcntinR  in  a  concise  form  the 
vicwfi  of  the  German  pntliolo<n:^ta,  has  long  been  felt ;  and  we  venture  to  eay  no 
book  could  more  perfectly  supply  that  want  than  the  present  volume.  .  .  .  . 
We  would  strongly  recommend  it  to  all  who  take  any  intere«*t  in  the  progress  of 
thought  and  obsorA  ation  in  surgical  pathology  and  surgery." — The  Lanat. 

"  A  great  addition  to  our  literature." — -V.      3fftlJral  Journal. 
"  We  can  assure  our  readers  that  they  will  con.'idcr  neither  money  wasted  in 
its  porchasc,  nor  tim«  in  its  peru&al." — 77k  Medical  Inve^igator. 
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COMBE. 

The  Management  of  Infancy,  PhynoUtgi- 

col  and  MoraL  Intended  cklejly  for  ihs  Wee  ^ 
Pmimte, 

By  ANDREW  COMBE,  M.  D. 

BBVISED  AND  EDITEO 

By  SIE  JAMES  CLARK,  K.O.B.,  M.  D.,  F,B.S., 

Pliysidan-ln-onllnary  to  the  Queeo. 

Vint  Amexioui  from  Um  Xenth  London  Edition.  1  toL,  ISno.  902  ppb 

GlMh,  $1  JO. 

"In  tie  lull  owing  pages  I  have  addressed  myself  cliiefly  to  parent* 
and  to  the  younger  ni«inl)er«  ttf  the  mediea]  prof««idoii ;  but  it  is  not  to 
them  alone  that  the  tattjeot  ooght  to  prore  attraetiTe.  The  Btnd;^  of  in- 
ftneji  considered  even  as  an  elonent  in  the  hiatory  and  philoaophy  of 
man,  abounds  in  Interest,  and  is  fertile  in  truths  of  the  bigheet  ptieCieal 
Talne  and  iinportanee."->JSBtfia0t/ra»  A,uthor'*9  BrtfoM, 

"  Tin  '  excellent  little  book  should  be  in  the  hand  of  every  mother  of  a  ftmOj; 
aad  it  sume  of  our  bd>-  Mends  would  master  its  conteDts,  utxi  either  bring  op 
tlieir  ehildren  by  the  light  of  itt  teachings,  or  eommnnicate  the  truths  it  contains 
to  the  poor  by  whom  thuy  nn^  ^'irro'iri'It  i?^  n  o  arc  convinced  that  they  would  ef- 
fect iufinitely  more  good  thau  bj  the  di^iinbutiuQ  of  any  number  of  tracts  what- 
ever ....  We  coiuwlw  this  wwk  to  be  one  of  the  few  popular  medical  treatises 
that  any  practitioner  may  recommend  to  hii*  patients ;  and,  though,  if  its  precepts 
are  followed,  he  will  probably  lose  a  few  guineas,  he  will  not  begrudge  them  if 
he  ^ee^  his  friends' children  grow  up  heuUiy,  aotirei  itroDg,  un  bom  mstttaUf 
and  phjsicall/  capable."— TAs  LoMOtU 

DAVia 

Conservative  Surgery,  ae  exhibited  in  remedying 

eame  cf  Meehamioal  Oaueee  (hat  operate  infuri- 
owiy  ioth  in  SedUk  and  Dieeaee,  With  Ilhutratione, 

By  HENBT  G.  DAVIS,  H.D., 
liwifcycftBsABWriwwMsdtosJAssociBito^eta^sls. 

1  veL,  tve.  SIS  pp.  eieCht  $S.OO. 

The  Author  has  eiyoycd  rare  facilities  for  the  study  and  treatment 
of  certain  elaaeea  of  diaeaaei  and  the  recorda  here  presented  to  the  pro- 
fenion  are  the  gradual  aoonmnlation  of  orer  thir^  years*  inveatigation. 

"  Dr.  Davis,  bringing,  as  he  does  to  hfs  spedalty,  a  great  aptitude  for  the 
solution  of  mechanical  proMem?!,  takes  a  hij^h  rank  iin  orthopedic  surpenn, 
and  his  very  practical  contribution  to  the  Utcrature  of  the  subject  is  both  valtu 
able  and  opportane.  We  deem  it  worthy  of  a  pteoe  in  every  physician's  library. 
The  style  is  tinprotmding,  but  trenchant^  grapnie,  and,  beat  of  aU,  quite  intsliv 
gible." — Medical  Jitcord. 
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FLINT. 

The  Physiology  of  Man.    DesUjucd to 

Tcunt  the  Kcisting  Stut^  of  J' hi/a'wlogical  Science  as 
applied  to  iha  functions  <^     Human  Body* 

Bj  AITSTIK  FLINT,  Jb.,  K.  D., 

Pk<o(ht<M>r  of  Phvilolom-  «n<l  Mirronropr  In  the  BeDeme  ll<>«pii;il  MMIrnl  CoUcfTc.  and  In  tb* 
Loui{  IskiDd  CoUck'ii  Ilo.'piul;  i\-l\dvt  of  the  New  York  AcuUKuy  ofMetlkiQei  MicrMooplat 
to  BaOavM  H«ipiui 

In  Five  VolomM.  8to.  Tinted  Paper. 

Yolamel. — The  Blood;  Circulation;  Bespiration. 


vncx»x3t  or  iLLcanAnom. 


Dorta  and  Adnl  of  Ibf  Mainuicr)  Or^'uD*. 


**  If  Um  renwining  portions  of  this  work  arc  compiled  with  the  same  care  and 
■eeimey,  Um  wbd*  may  fie  with  anj  of  those  that  have  of  late  yeara  heen  pio> 
duce<J  in  our 0*11  or  fai  foreigo  hnguagea.**— /KrcfwA  and  Foreijfn  JutMeo-Chirmryi- 

€at  RiTirw. 

As  a  book  of  poneral  information  it  will  be  found  useful  to  the  practitioner, 
and,  as  a  book  of  rcforunce,  invaluable  in  the  hand:*  of  the  anatomist  and  phyii- 

Ologist.'*— Z^M^^m  Quartrrl)/  Jourutii  nf  .^f-airnl  Si  ltnrc. 

"The  complete  work  will  prove  a  valuable  addition  to  our  sjstematic  treatises 
on  human  ph jralology.**— >7*Atf  Lanett. 

"To  tho-se  who  il.  -Wf  to  <zot  in  nno  vnlumc  a  ronci-f  and  rloar,  and  at  the 
same  time  sufficiently  full  rrAunu  of  '  the  existing  state  of  pbysiolopcal  science,* 
we  can  heartilj  reoonunend  Dr.  Flint's  worlc.  Moreover,  as  a  woric  of  trpocnipbU 
cal  art  it  descrvci*  a  prominont  jilace  upon  our  libniry  shel\ O'*.  Mi'Sj^rs.  Apjilrton 
&  Co.  dc-Sfrvc  the  thanks  of  the  profo.-ssion  for  the  very  handsome  style  in  which 
thc7  issue  medical  works.  They  give  m  hope  of  a  time  when  it  will  be  verr 
(TPnontlly  bdieved  hj  publishers  tiiat  pbjaioians*  ejes  are  worth  saring.**— ifsdlt* 
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Flints    Physiology.     Tolumo  n.-^AUmmta- 

Uonj  Digestion,'  Ahsorption  ;  Lymj^h  and  Chyle. 

•?0.   666  pp.    CloUi,  $4.50. 

"  The  second  instalment  of  this  work  fulfils  all  the  expectations  raised  by  the 
perusal  of  the  first.  .  .  .  The  author's  explanations  and  deductions  bear 
evidence  of  much  careful  reflection  and  studj.  .  .  .  The  entire  work  is  one 
of  rare  intcr(?stt.  Tiie  author'!*  style  is  as  dear  aivl  conciie  U  his  metbod  is 
Studious,  careful,  and  elaborate." — I'hitadelptiia  Jn^utrer, 

**We  regard  the  two  treatises  already  issued  as  the  very  best  on  himum  phy». 
dosy  which  the  En^'lish  or  any  other  langriaco  afTords,  anJ  >vc  recommend  thetn 
ima  thorough  confidence  to  students^  practitioners,  and  laj-men,  as  models  of 
Utenuy  and  sdsntUe  abUity."— ^V.  7.  MetHeat  JirnmoL 

"  We  have  found  the  style  easy,  lucid,  and  at  the  same  time  terse.  The  prac- 
tical and  positive  results  of  physiological  inrestigatioa  are  succinctly  stated, 
without,  it  would  seem,  sxtsnled  diseasrioii  of  disputed  points.*' — BMtm  Meiieai 

Ond  Siirr/ical  Journal. 

*'  It  is  a  volume  which  will  be  welcome  to  the  advanced  student,  and  as  a 
work  of  refarenosi"— LanetL 

"  The  leading  subjects  treated  of  Sre  presented  in  distinct  parts,  each  of  whfcli 
is  dengned  to  be  an  exhanstiTe  cany  on  tliat  to  which  it  refi»8."— ITfftsni  JSMir. 
M/o/iMMm. 

Yolume  ;  JEkeretum;  Jhus&etB  Glands;  iir«*> 

trition  /  Animal  Meat ;  Movements  /  Voice  and  Speech, 

IfO.  M6pp.  Cloth,  $fJ€l 

**  Dr.  FEbtHi  reputation  Is  raffident  to  give  a  diaraeter  to  llio  book  among  tbo 

profession,  where  it  will  chiefly  circulate,  ami  ruany  of  the  facts  given  have  n 
verified  by  the  author  in  his  laboratory  and  in  public  demoDSUaUoDS."— C'Aico^ 

"  The  author  bestows  judicious  care  and  labor.  Facts  are  selected  with  dis- 
erimination,  theories  critically  examined,  and  condttsions  enunciated  with  oom> 
msBdftUe  deanieas  and  preciaon." — Amerietm  Journal  o/ Ike  JMHetd  Beimet*, 

"  Hie  work  is  calculated  to  attract  other  than  prdessional  readers,  end  is 
written  with  <itifTioient  clearness  and  freedom  from  technical  pedantry  to  bepor* 
feotly  intelligible  to  any  wcll-infonned  man." — London  ^tiunlat^  Hevuw. 

*'  Firom  the  extent  of  the  authot's  investigations  Into  the  hmt  theory  snd  prao- 

ticc  of  the  pn  ?cnt  day,  the  world  over,  and  the  candor  atul  good  judfimi  nt  which 
he  brings  to  bear  upon  the  dt^cusi^ion  of  each  subject,  we  arc  iustitied  in  regarding 
his  treatises  as  standard  and  authuritatite^  SO  fiur  as  in  this  disputed  iultfeet 
authori^  is  admissible.— Jfao  York  Jlmsf. 

Yoiume  IV. — The  Nervous  System. 

This  volume  is  now  ready.  It  is  a  work  of  great  interest,  and,  in 
coqjunctiun  with  the  *' Treatise  on  Diseases  of  the  Nervonst  System,''  by 
Dr.  Wm.  A.  Hammond,  coosiiiute^  u  coLupiciu  wurkuu  lh«>  Flijsiology 
iod  Pftthcdogj  of  the  Nervons  System.*' 

Yolnmo  '^.^OeneraiMn,  {In  press^ 
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FLINT. 

Manual  of  Chemical  Examination  of 

ihe  Urine  in  Diiease.    Witk  Brirf  Dvr«Aiom  for 
EjBomviuiiion  of  the  moet  Common  Varieties  of  Uri- 
nary OaleuU, 

Bj  AirSTIK  FLINT,  Jb.,  M.  D., 

n«fe«Mr  of  Phfslolofy  asd  Mkrowiopy  in  tb«  BeDenie  IToepitAl  MMlloal  CoHejfe:  Fellow  of  !b« 
Mew  York  Aoademy  «f  M«iiktM:  Mambv  of  Um  M«dieil  Sodely  of  Uw  CooitW  of  New 
YoAi  Beridntllamto«rtii*l4rBeaiB«rKatiinlIiiilof7lDdM<^ 

The  oblef  aim  of  this  little  work  it  to  enable  the  basj  practitioner  to 
make  for  hinsell^  rapidly  and  easilj,  all  ordinarj  examinations  of  Urine; 
to  give  him  the  iMitefit  of  the  tnthor'a  experience  Is  eliminating  little 

difficulties  in  the  manipnlntionf,  and  in  redvu-iiii:  prooosaes  of  analy^ 

to  t]jc  utmost  simplicity  that  is  consi.sttiit  with  accuracy. 

"  We  do  not  know  of  any  work  in  English  bo  compli^fe  and  handy  as  the 
Manual  now  olFcreU  to  the  profession  by  Dr.  Flint,  and  the  high  scieniitic  reputa- 
tion of  the  author  is  a  sufficient  guarantee  Of  the  aocnracy  of  all  the  direetiona 

given." — Journal  of  Applied  Cft^^istry. 

"  We  can  unheditatiogly  recommend  this  Manual" — I^ychtlogical  Journal. 
MBnbieBtlj  pfactlcaL**— ilWMI  RoAew  of  Medidms, 

On  the  Physiological  Effects  of  Severe 

and  Protrac(*^d Musi' alar  Ktt'rc/'ftc,  With  Sj'ei'ial  Inf- 
erence to  its  Iiif  ucnce  upon  the  Excretion  of  NUrogen* 

By  At  Sim  FLINT,  Jr.,  M.D., 
TMteaorof  Flijraiolo^  In      iviu-vne  Hospital  vr-^'^-i)  ("..1!..^',.,  Terk, 

1  ToL,  8to.  81  pp    Cloth,  $2.00. 

This  monn^ffiph  on  the  relations  of  I  ri-a  to  Exercise  is  the  result  of 
a  tlioron^rh  and  cart'fnl  investijrRfion  made  in  the  03*^0  of  Mr.  Ed\rard 
Ptty»oa  Weston,  tho  ccdebrated  pedcr^triuu.  The  chemical  anHlysv^  wtre 
made  under  the  direction  of  R.  O.  Doremua,  M.  D.,  Professor  of  Chem- 
Istrjr  aad  Toxicology  in  the  BelleTne  Hospital  Me^al  College,  by 
llr*  Oscar  Loev,  fais  assistant.  The  observations  were  made  with  the 
OOOperation  of  J.  0.  Dalton,  K.D.,  Professor  of  Physiology  in  the  Ool- 
lejre  of  P)ij!*ii  ifins  and  Siiffrfon*;  Alexander  B.  Mott,  M.  D.,  Professor 
of  Surgical  Anatomy;  "W.  li.  Van  Buren,  M.  D.,  Professor  of  Princijilet 
of  Surgery;  Austin  Flint,  M.  Professor  of  the  Principles  and  Prac- 
tice of  Medicine;  W,  A.  Hammond,  M.  D.,  Professor  of  Diseases  of  the 
ICind  and  Nerrona  System<~aIlof  the  Bellerne  Hospital  Medieal  College. 

'*This  work  w91  be  fonnd  tnteresting  to  every  physicinn.  A  nniDber  of  im» 
portsnt  reselts  vera  obtained  Talaa|»le  to  the  pb7Rioto^L**~Ci».  if«£  JtgBsrtery. 
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HAMMOND. 

A  Treatise  on  Diseases  of  the  Nervous 

System. 

Bf  WILLIAM  A.  HAMMOND,  M. 

ftafrMor  of  IM»MM«  ofttt*  Iflnd  waA  N«miw8mtHa  Md  «/t  Orioil  Vadida^  Is  Iht  Ptfcru 
Hoapitiil  M»iicai  Colk««:  PkMMaB'lB-CIO^  t»  tb»  K«w  T«ifc  8bM  Hospital  fer  OlMMM 
«f  tlui  ll«r*«at  Sjrttom.  etc.  «te. 

ooom  Bomoir.  mrmD  aitd  cuamcrmw 

The  trettise  embnoes  an  introdactory  eha|»t«r,  wMeh  r«lat«s  to  the 
futraiDMits  and  apptratut  eniplojed  in  the  diagDoeU  and  treatment  of 

diseases  of  the  nervous  system,  and  five  aections.  Of  these,  the  firat 
treats  of  diacasos  of  the  brain  ;  the  second,  disoasos  of  the  spinal  cord  ; 
the  tiiird,  cerebro-spinal  discuses;  the  fourth,  dbeascs  of  D«rvc-c«jk; 
and  the  fifth,  diseaaea  of  tha  peripheral  nenrafli  One  feature  which  may 
be  denied  for  the  work  is,  that  it  raatii  to  a  great  extent,  upon  the  per* 
aooal  obaenration  and  experienoe  of  the  author,  and  la  therefore  no  mere 
oompUation. 


"  The  author*li  clear  and  terse  style  of  diction  renders  the  book  eie«edla|(ly 
read  iblo,  atid  the  cases  reported  sod  cited  add  much  to  the  in(iTt>Hi  nf  the  text. 

.  .  .  Tliei'C  is  BO  much  that  lit  entertaining  in  tlie  mental  and  other  nuLDire^ta- 
tions  of  ncrToiiH  disordor,  r^^^juvi  illv  w  lien  presented  aM  tliev  ari>  here,  that  a  work 
of  this  kind  will  find  many  readers  outside  the  profession;  and,  U  may  ba  hopaiL 
win  serre  not  only  to  Interest  and  amnse,  bat  to  Induee  a  eloaer  obaerraaet  or 
tho<:e  hygkn'c  tawn  upon  who-e  rii'iatioB  nauy  oT  the  aOmenta  boe  tieatad  of 

depend." — S^^e  York  Slidical  Jourtml. 

*•  The  \v<i!  k  13  replete  with  u*tful  litnowlc^;;e,  and  every  physician  who  expects 
lo  be  called  on,  as  an  expert,  to  tcstifv  in  cases  of  suppc^ed  in^nitT,  after  the 
commission  of  crtuMSi  aboald  give  the  book  a  tborou|^  psraaaL"— IseswHSisCl 
Mtdieal  Herald, 

**Tbat  a  treatise  bj  ProC  Hanraeod  would  beena  ef  ablp^  order  was  vkat 

we  nti(ici]Kitod,  and  it  atTords  iit  |doa^u^e  lu  state  that  OUT  aBtlt^aliaBa  bafO 
been  rt«iH/>  d."- — Cinrinnati  M'diotl  lujfrivry. 

ffwrfwnfltf^f  mflf  an  ^  csptirating,  and  worth  rvadiog  ** 

*'This  is  unquestionably  tha  ino<'  jdcte  treatise  on  lha  diseases  to  which 
H  la  derotcd  that  has  yet  appearrd  in  the  English  ian<^aj;e ;  nnd  it;*  ralue  ia 
naefa  Increascil  by  the  fact  that  Dr.  Hammond  has  mainly  baoed  it  on  his  owv 
experience  and  practice,  which,  we  need  hardly  remind  oor  rsadwa,  have  boaa 

»«ry  extensive." — London  Mfhm!  Timn  nnd  fia:e(fe. 

**Frcc  from  uAcless  verbiage  and  obscurity,  it  is  evidently  the  work  of  a 
aaa  who  Icnows  what  be  ia  wrlttaic  about,  aad  kaowi  how  to  write  abovt  H.***^ 
GliA«a  Mtikd  JmirtmL 
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HOLLAND. 

Recollections  of  Past  Life, 

Bj  SIB  HENET  HOLUKD,  B*rt,  H.  D.,  F.  R.  5.,  EL  C.  B.,  ttc, 
PmliUat  of  llM  Bofil IiMtttaClOD  of  Great  Britain,  nijtkbui4B-0fdliiMy  lo  Um  I)mcb, 

1  Tol.,  12ino,  3$1  pjp.  Prioei  Cloth,  $2.00. 

A  rerj  entertatnin!*  and  ioBtnictirc  narrative,  partaking  flomewbat  of  tho  natnr«  of 
aatobiographj  and  yel  diatiact  from  It,  iu  tbi«,  that  iu  chief  object,  ae  allc^^ud  by  tba 
writer,  1^  not  so  mach  to  recoant  the  events  of  Uia  own  life,  aa  to  perform  tbeoBcoof 
chronlclef  (oi  oO\»n  with  wbom  ha  cam*  U>  contact  and  Traa  long  aaaoclatod. 

Th>> Lift-  of  ^1  r  n>-n  ry  TTolland  "  U  ono  t  .  be  rMoIlMfeBd,  tad  heltti  oot  tmi  Id  giT* 

Ingau  outUiie  vi  U  to  li.o  liublic" — The  LancU. 

"HU  niemoTT  w  i— iji.  we  may  aay.  for  he  ia  still  alive  and  In  posscFiilon  i  f  ail  his 

ficultl.'?— ft^in  1  with  rfcollectloria  of  the  moef  fmirtent  m<>n  and  women  ni'  lU  s  oTi- 
t  :rv.  ...  A  I  :  •  t  \t(  n  Hn::  ov»>r  a  p<'rlO(l  of  .  i.'ti  v  (mr  yi  ir-*.  md  pu^-i-J  in  tl  gmo^t 
aciivc  niiri!»!r.  In  iJnj  iiihbt  of  the  hf^'  ?<if!.  tv.  w  i  h  I'k  world  has  to  offiT.  niost  nccec- 
Pirily  In-  full  of  i»in,'Lilar  interest ;  ;iu  i  sir  II  ury  11  >il  in  1  h  i-*  fortunately  not  waited  until 
hU  raemoiykwt  iU  ire«luie««  before  recalling  'aomo  of  tbe  iucideola  in  iV—Tlu  2ittB 

HOWE. 

Emergencies,  and  How  to  Treat  Them. 

The  J^iology^  PcUhology^  and  Treatment  of  Accidents^ 
DiseoHi,  and  Cases  of  Poisoning^  which  demand 
Prompt  Attcnfi'ni.  Designed  for  Students  and  Prae- 
titioners  of  Medicine, 

By  JOSEFU  W.  HOWE,  M.  D., 
Tiaitlog  SargooD  to  Cliarity  Uoepital ;  Lectorer  on  ^argcrjr  in  the  Medical  Department  of 

the  tTnlrerilty  of  New  York,  etc. 

1  Tol.,  8to.  265  pp.  doth,  $3.00. 

This  volnmc  \»  'le«i;TT>ed  as  a  f»n1de  In  tho  treatment  of  casos  of  emer,'onry  occurrins:  in 
medical,  aorsical,  or  obotetrical  practice.  It  combin«a  all  the  important  «abject«,  ^vinK 
tpedal  promlnenc<;  to  points  of  practical  iDtaieM  Inpiefference  to  thaotattca)  coneidera- 
lioii^.  iiii  1  ti'  i  I '  w  i  h  the  retnliaof  poi«onalobMcmtion,tbelnl0atTtciraof  Bntopoan 

and  American  authoritiua. 

"The  style  1#  ci>ncl«««.  porsplmons,  and  deflnltf*.  Kach  article  is  written  a?  tf  -  n_li  'I  nt 
particolar  emf t^ncy  were  prf«ont;  there  in  no  wanto  of  w<'rd«,  nor  temporlztj  l-  wirh 
fonodies  of  (loQhtflll  efllrary.  TheBrtlrte?«on  (pdonia  ^Oottidi".  n«phvxin,  nnM  ii|ran;;i:l  it. d 
hernia,  are  partienlarlr  Hear  iml  practical,  and  furnish  alt  the  information  required  hj  i!io 
nianai^cm  nit  of  tho-e  nrj'-nt  cases 

"  It  will  be  found  It)  vilrmblf  to  students  and  vonn?  practitioners.  In  sappivlnf  tbi  iu 
with  an  eplromo  of  u-"'f-il  knowleilire  olit.iltmblo  ?r>  i  i  i  .i  other  sint'lc  work:  wliilc  Uy  the 
oUlur  mo  iibi  f*  of  tlic  profu^aiou  U  wiU  ierre  aa  a  reliable  and  *  ready  remembrauctir.* 
Tkt  MtsUcai  Bteord, 
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HUXLEY  AND  YOTTMANS. 

The   Elements  of  Physiology  and 

Hygiene,    WUh  Nvmeroui  lUtuitraiums, 

Bj  THOMAS  H.  HUXLEY,  LL.  D.,  F.R.S.,  and 
WILLIAM  JAY  YOUMANS,  M.D. 
1  vol.,  12mo.  420  pp.  $1.75. 

A  text-book  for  educational  institutions,  and  a  valuable  elementary 
work  for  students  of  medicine.  The  groatt-r  portion  is  from  the  pen  of 
Professor  Huxley,  adapted  by  Dr.  Youmaus  to  tbe  circumstances  &ud 
rctiuirements  of  American  edueation. 

"A  Tahtable  oontribation  to  anBtomieal  and  pliysiological  aefcnce.**— Jfa%»oM 

*'A  clear  an<l  well-arranged  work,  embracing  the  latest  discoreries  and  ac- 
cepted  theories." — Buffalo  Vommaxm, 

"  T>  cmin^  with  infomMtioa  eonecrning  the  huniD  phyaioal  eeooomy.**--' 

Evening  Journal, 

HUXLEY. 

The  Anatomy  of  Vertebrated  Animals, 

By  TUOMAS  UEXRY  IIUXLEY,  LL,  D.,  F.  R.  S., 

AuUiOr  of  "Uaa'a  Flaoe  In  Natare.**  «*0d  tlw  Origin  of  Speciaa,"  "  Lay  Samon  and 

Add rt !*(«•?<,"  t  tr. 

1  vol.,  12mo.  Cloth,  S2.00. 
The  former  works  of  Prof.  Huxley  leave  no  room  for  doubt  as  to  the  impor- 
tance and  value  of  bis  new  volume.  It  it  one  which  will  be  very  acceptable  to  all 
who  are  interested  fai  the  anljeel  of  whkh  it  treata. 

iCTOPCm  or  UXUBTBATIOm. 


"This  long-i'xported  work  will  ninUfllly  wplcomed  by  all  ntndonfs  and  tparh<*n'  of 
Comparative  Anatomy  ana  comtiMuiit  u^,  nliahU'.  mid.  niifwlthstamiing  it«  cniall  ditncn- 
eione,  most  comprehfns'ivc  cnim^  on  Ihr  Hiihji'Ct  nf  which  it  tri'stf.  To  praise  or  to  criti- 
cise the  work  of  so  accompli^horl  a  innstiT  nf  lii--  f)i\  i  irii-'     i.  n,    \v>  n'  !  ho  rqnally  <:'nt  of 

eUce.  It  i«  enough  to  "ay  thiit  it  roali/.i  >*.  in  a  ri'miirkaliio  di'frrce,  tlie  anticipatiou*  which 
ive'been  fortm-d Of  it;  iiini  'hut  it  pri  ri^ntB  nn  extraordinary  combination  of  wide,  ceo- 
•iml  viewt.  with  the  clear,  ac4;ur«te,  and  saccLuct  atatement  of  a  prodisioos  nomber  of 
ladlTldaal  Itele.**— Jfofiirt. 
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JOHNSON. 

The  Chemistry   of  Common  Life. 

lUmtsNEUd  wUh  mmerous  Wood  Enqramgyg^ 

Bj  JAMES  F.  J0HN80K,  If.  iL,  P.  R.  S.,  F.  G.  8.,  etc.,  kto., 
AvOmt  «r  "Lwtam  «  Afrienltani  Ch<-mhtrr  and  0«olo^,*i  »A  Ortwiihhm  of  Apkollanl 

Chctublry  aii.l  G.-<il<ijf y."  flc. 

2  Toll.,  12mo.  ClQth,  $3  00. 

It  baa  been  the  object  of  the  autlior  in  this  work  to  exhibit  the 
pre?«ent  condition  of  chctnical  knowled^'e,  and  of  matured  scientific 
opinioa,  upon  tlio  subjects  to  wbicb  it  \a  duvolud.  Tbe  reader  will  uut 
be  mrprtsed,  therefore,  should  be  find  in  it  some  things  whieh  differ 
from  what  is  to  be  found  in  otiber  popular  worln  already  In  liis  hands  or 
on  the  dielres  of  his  library. 

LETTERMAN. 

Medical  Recollections  of  the  Army  of 

the  Potomao, 

By  JOITATHAN  LETTERMAN,  M.  D., 
lito  Suseon  v.  8.  A.,  iiMl  IMkd  DbMlor   (to  Anqy  of 
1  vol.,  8yo.  194  pp«  Cloth,  $1.00. 

'*  This  account  of  tbe  medical  department  of  the  Army  of  tbe  Poto- 
mac haa  been  prepared,  amid  pressing  engageiueuts,  in  the  hope  tlml 
the  labors  of  tbe  medical  officers  of  that  armj  may  be  kuown  to  an  iu- 
telligent  people,  with  whom  to  know  is  to  appreciate ;  and  as  an  affcc 
tionate  tribute  to  many,  long  my  sealoos  and  efficient  eoUeagues,  who, 
in  days  of  trial  snd  danger,  which  hare  passed,  let  us  hope  noTsr  to  re- 
turn, evinced  their  devotion  to  their  ooantry  and  to  the  cause  of  hu> 
maniky,  widioat  hope  of  promotion  or  expectation  of  reward." — Pr^au. 

*'  We  vcnttirc  to  aa.«ort  that  lnU  few  who  open  thi?  voTtiinc  of  mrdirnl  annals, 
pregnant  aa  tbcy  ore  with  instruction,  will  care  to  do  otherwise  than  finish  them 
tl  a  sittiBg."— JfedSeel  JbeoidL 

"  A  graeefVd  and  •ffccUonate  tribnteL**— iT.  Y,  MiiieatJimrmL 

LEWEa 

The  Physiology  of  Common  Life. 

By  GEORGE  HENRY  LEWES, 
Airthor  «r  «8«Mite  StodlM,"  •'Uli  of  «lio. 
8Y«liL,lSaM.  01elb,$S^ 

Tbe  object  of  this  work  diders  from  that  of  all  others  on  popular 
science  in  its  attempt  to  meet  the  wants  of  the  stndent,  while  meeting 
those  of  the  general  reader,  who  is  supposed  to  be  wholly  nnacquaiuted 
with  anatomy  and  physiology. 


D.  Appktan  d  CoJs  Mtdieal  J\i6Ueatian§, 


MAUDSLEY. 

The  Physiology  and  Patliolog}'  of  tlic 

T5y  TTEyRY  MAUDSLKY,  M.  D.,  L.):;r>ox. 
Pi^tlciaD  to  the  West  Lotulon  Ilotpltal:  Ilononirjr  Member  uf  t]ie  Medlco-rtycbolofrikal  Socktjr 

This  work  aims,  in  the  fir»l  ]»lueo,  to  treat  of  mciitjiJ  pheuomcua  Iruia 
a  {ihysiolu^Mcal  ratlier  than  from  a  meUphjaical  point  of  tmw;  and, 
teoondlj,  to  bring  the  manifold  inftni<^Te  inatancoa  praaantad  hj  the 
unaonnd  mind  to  bear  npon  the  interpretation  of  the  obacnre  proliiema 
of  mental  setcnoe. 

"  Dr.  Maudslcj  has  had  the  courage  to  undertake,  and  the  skin  to  execute^ 

what  ia,  at  leaFt  in  En;:lish,  an  original  enterprise." — London  SahtrJay  Ra  uw. 

**\t  ia  eo  full  of  sensible  reflections  and  sound  truths  that  their  wide  dissemi* 
nation  eonU  not  bat  be  of  benefit  to  all  thlnkmgpeieoBa.'*~i>yic>o&yiw/tfa^^ 

"T'nqiie^fion.il'ly  one  of  the  ablest  and  Tn«"5t  important  works  on  tlip  «iibji-ct 
of  which  it  treats  that  baa  ever  appeared,  and  dous  cretiit  to  Lk  philosophical 
aemnen  and  aeeorate  obeenration.'*~Jf/dSMi  JbeenlL 

Wc  lay  down  tlie  ^nok  with  aflminilinn,  rvrnl  wc  coniTtirnd  it  most  earnestly 
to  our  readers  as  a  work  of  eitraordinnry  merit  aud  ori<^inalitj — one  of  tiiose 
prodnetiou  that  are  erolred  only  oci-asiotiany  in  the  lapse  of  joars,  and  that 
t'Tvc  to  mnrk  artu  il  and  f&j  decided  adTanoee  tai  knowledge  and  acknoe^** — 

3.  i.  Mcdtcal  Journal, 

Body   and    Mind:    a  n  Inquiry  into  their 

JMCiion  and  Mutiuil  Influence^  specially  in  reference 
to  Mental  Duordars ;  being  ike  GvHeUmian  Zecturee 
far  1870,  delivered  lefore  the  Bcyal  College  of 
PhyetcUtns,  With  Appendix. 

BrnENRY  MAUDSLEY,  M.  R,  Lokhok, 

Peiiow  of  thf  Koral  ioiU-eip  df  I*rofoM<or  of  M«llc*lJnri«pruiSt»fl<ii>  In  rnlrprsItT  fol- 

lev'r,  I^»ii<li>n";  rrf»Mi-nt  f !.  ■  t 'if  \Io<ll«)-P*rrholo(rlral  AMoclatlon;  H(>ni>r«r}  M«m>>*r  of 
tb»'  Mii-^ltro  T*«vf-h<>!<»H<-.il  >  v  tv  I'.ir!*.  nf  t^w  Inipprlil  ?>«>r!»'t\-  of  PNvnit'ians  «>f  VbMlB^ 
B:i.1  «>'■  tk.-        ;,  t  v  f  i-  ri-^.-iiiin.'-i  ..r  IV\  ri,i.i!rv  iirni  Yor.  -.t-u'  IVi  '  liiilo».-y  of  VISMBJ 

formerly  Ke»lUvQl  rij\>lrUri  uf  tlu  .Mui:i.')i<  ^ti  r  Xm^s^l  laui^uc  Atyium,  rtc^  etc. 

1  vol.,  12mo.    155  pp.   Cloth,  tl.OO. 

The  perioral  pluu  of  this  work  mar  bo  described  as  being  to  bring 
tnan,  bulb  in  hi^i  pbyi>iciU  and  mental  relatjuna,  aa  raaob  aa  poadUa  with- 
in the  aoope  of  adoitiflo  inqniiy. 

*^  A  repreaentatlTe  work,  which  erer^  one  aaoat  atndy  who  dcriraa  to  know 

what     (ioiirj-  ill  (ii,<  u-ay  of  n-itl  pm'^esa,  aad  not  mere  chatter,  abottt  Bwtd 

ph^'8iolo(;y  and  paiboiopv." — Tfu  LnH<rt. 

It  diatinctly  tuarks  a  step  in  the  progr^  of  scientific  pejchologj."— 7^ 
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MABKOS. 


A  Treatise  on  Diseases  of  the  Bones, 


Fkoftflsor  of  BorswT  In  fke  CoHeg*  of  Pbyalctuu  and  Sarfeom,  Kow  Tork,  olB. 

WITH  NUMEROUS  ILLUSTRATIONS. 


TUfl  valuable  work  is  a  treatise  on  Diseases  of  the  Bones,  emlmdng  tlielr 

Btructoral  dtaiiL.' s  as  afffctcd  by  diji:>i^c,  their  clinical  history  nri'l  troatinrnf,  in- 
chiding  also  an  account  of  the  various  tumors  wliidi  ^row  in  or  u[ion  tljcin. 
None  of  the  injuria  of  bono  are  included  in  its  scope,  and  no  joint  di^ca^^cs,  cx- 
oepting  where  the  condition  of  the  bme  is  a  prime  &ctor  in  the  problem  of 
disease.  Ab  the  work  of  an  eminent  surgeon  of  large  and  Taried  experience^  It 
mxj  be  regarded  as  the  best  on  tlie  sat^eoti  and  a  Talnable  contribatimi  to  meA* 
cal  literature. 

**TIm  book  which  I  DOW  oflTcr  to  mj  pmrctslonal  brethren  contain?  the  Bobetance  of 
the  lcctun>9  wliich  I  h:>ve  delivered  durbifr  the  p«»t  twelve  jcaro  at  the  colle;;e.  ...  I 
have  foUowed  the  leadings  of  my  own  studies  and  ob<<orvationa,  dwelling  more  on  those 
braoches  where  I  had  neon  and  studied  rnosL,  and  perhaps  too  mach  oeKlectiDC  otben 
where  my  own  cxporii  n  o  was  more  bnrren,  and  therefore  to  me  less  intercetlnp,  I  have 
endesTored,  however,  to  make  np  the  deficiencies  of  my  own  knowledi(«  bj  ttaefkee  u«  of 
tbe  naterlala  scattered  to  rtdily  throntrfa  onr  periodical  literature,  wbicb  scattered 
ieavet  it  Is  the  ri^ht  and  the  duty  of  tho  rjctematic  writer  to  coUcf  I  and  lo  embody  in 
anj  account  he  maj  offer  of  the  state  of  a  iciesoe  at  aigr  given  period/'— £Sc^rac<  from 


By  THOMAS  TL  MAREOE,  M.  D. 


1  ToL  Sto.  Cleth»  M*M. 
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MEYER 

Electricity  in  its  Relations  to  Practical 

Bj  Db.  xoruz  heteb, 

Znmslatad  from  the  Third  German  Edition,  with  HotM  and  AdrtHtmw, 

A  New  and  Bevised  Edition, 

By  WILLIAM  A.  HAMMOXD,  M.  D., 

Ptofo;<s^r  of  I)tt«^aM>«  of  tli>'  Mliul  un<l  N'mous  System,  and  of  Clinical  Mpdidne.  In  tlto  BeQerM 
1!'  I  '  l:  M.i:;i^il  Co],,  ■  \  ir.  ■  I'n -!.!-:it  uf  the  Acaik'Hiy  of  Merita]  ScieBM%  KMIDHI 
liiAUiuUi  uf  LuUera,  Am,  uad  bduucet ;  late  burgeon-Uuifnil  U.  b.  «to. 

1  VOL,  8to.  497  pp.  Cloth,  %^60» 

''It  is  the  dfitj  of  every  pbysietan  to  stndj  the  action  of  eleotridtj, 

to  become  actjuaintcd  witli  its  value  in  thtrnpeuticg,  and  to  follow  the 
improvements  that  are  being  made  in  the  apparatoa  for  its  application  in 
medicine,  that  he  maj  be  wle  to  ehoote  the  one  best  adapted  to  the 
treatment  of  individual  cases,  and  to  test  a  remedy  fairly  and  without 
prejudice,  which  already,  especially  in  nervous  diseases,  has  been  used 
with  the  best  results,  and  which  promises  to  yield  an  abundant  harvest 
in  a  still  broader  doinain.*'~jyom  Author^*  Pr^oee* 


ButoD'Ettlnghansm  Apparotas. 

"  Those  who  do  not  resd  Qennan  are  under  great  obligations  to  William  A, 
Hammond,  who  has  ^ren  them  not  only  an  neellent  tnnnatfoii  ef  a  awst  e»» 

ccllent  work,  but  has  pivcn  us  much  vnluaMt-  informatloil  snd  nsnj  BljggfSfjSBS 
from  his  own  personal  experience." — Medical  Hecord. 

*•  Dr.  Moritz  Meyer,  of  Berlin,  bas  been  for  more  than  twenty  years  a  laborious 

and  conscientious  Mudont  of  the  npplication  of  electricity  to  practical  medicine, 
and  the  results  of  his  labors  are  pivcn  in  this  volume.  Pr.  Hammond,  in  making 
a  trandallon  of  the  third  Geminn  e<3ition,  hns  done  a  real  service  to  the  profession 
of  this  country  and  of  Croat  Britain.  Plainly  and  conciioly  written,  and  rimply 
and  clearly  arrnnped,  it  contains  just  what  the  phveician  wants  to  know  on  the 
snl^Ject"— .v.  r.  Mfdicnl  JaumaL 

**It1s  destined  to  Ms  wast  long  fidt  by  physidsns  in  this  ooanti7.**---JbNfiMi 
^06$letric9, 
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NIEMEYER 

A  Text-Book  of  Practical  Medicine. 

WUh  Particxdwt  Brfermce  to  Phydalogy  and  FaUuh 
logical  Anatomy* 

By  the  late  Dr.  FELIX  VON  NIEMEYER, 

Fratam  of  FMtaokijr  iiid  IbM^floIlN:  DlMetor of  tbt  IM^ 

TlkUa(«B. 

XnaalAted  ftom  tlie  Blclith  German  EdiUon,  by  special  permlaaloa  of 

the  Author, 

By  GEOi:r.E  II.  HTIMPHREYS,  K.  P., 
L&te  one  of  the  rhrilclsuw  to  the  Bureau  of  Medical  and  Soiyical  Rettef  mt  BellenM  HotplUl  fur 

OHABLES  £.  HAGELET,  ¥.  D., 

OM«r  til*  Pbnldiat  to  (h*  FfirTerk  WmdM\jmiil^  flmfwrn  toO*  HrvToik^ 
and  Ev  Ixdinauy;  Fallow  of  tlw  K«w  Tofk  AfiMUny  «f  MadldiM,  «tB. 

Berlted  Edition.  2  toIs.,  8yo.  1,528  pp.  Cloth,  $9.00 ;  Sheep,  tll.OO. 

TLe  uuLhur  undurtukcs,  first,  to  give  a  picturd  of  dibeaBd  wliicU  bhail 
bo  M  lifelike  end  fidtlifbl  to  nature  ae  poeeible,  instead  of  being  »  mwe 
fheoretical  icheme ;  secondlj,  so  to  utilize  the  more  recent  advancee 

of  patliolo^cnl  aDatomy,  physiology,  and  phjaiological  chemiatiy,  as  to 
furnish  a  clearer  iusigbt  into  tbo  vui  ions  processes  of  JUo.iao. 

Tho  work  has  met  with  the  mo-*t  ilattoriug  reccj'tion  m<\  deserved 
•nccps!^;  hns  been  a*  1  opted  as  a  tcxt-bouk  in  many  of  tlie  iiifilicHl  cuUo^'cs 
both  iu  lbi»  country  and  in  Et)ro]»e;  and  bud  received  tbo  very  highest 
encomiams  from  the  medical  and  secolar  press. 

Is  comprchenirfve  and  oondse^  and  ts  ehancterlaed  bj  deaniess  and 

Originalitv." — Dublin  Qnirtrr'i;  J  'nnial  of  Medicine. 

"  Its  author  ia  l^uned  ia  medical  literature ;  be  has  arranged  ki^  matcriala 
iritb  sare  and  fadgnunt,  and  haa  thought  over  them." — 77u  Lancet. 

"As  a  full,  systematic,  rviid  ihoiuui^'hl?  practical  pii^le  for  the  Ptndcnt  and 
physician,  it  ia  not  excelled  by  an)'  ^kuiUr  treatise  iu  any  laaguage." — Applehm* 
Journal. 

Tho  author  is  an  accomplished  pathologiat  and  practical  phpician  ;  he  i.i  not 
only  capable  of  appreciating  the  new  discoveries,  which  during  the  last  tun  jcard 
h  ive  )>L-cn  unusually  numerous  and  important  in  scientific  and  practical  medicine, 
but,  by  his  clinical  expcrienoe^  he  can  pat  these  new  Tiews  to  a  piaotiosl  teat^  end 
give  judgment  regar<iiii!i;  x\vem.**-^B^UitdmHfh  MediaJ  JoumA 

"From  iw  general  cxccllcnco,  wo  are  (\l.^poicd  to  think  tliat  it  will  ?non  take 
its  place  among  the  recognized  text-booka." — American  Quarierljf  Journal  of 
Mtaieal  SeUnee*. 

"  Th^  f-i-3t  inquiry  in  this  country  re^ardinj  a  German  book  pcncrally  is, '  Is 
it  a  work  of  practical  value? "  Without  stopping  to  consider  the  justnces  of  the 
American  idea  of  the  ' fwaotisal,' we  sa&  tuijieaitatlngly  answtf,  *xtist'" — ye» 
York  M«H'-al  Jouivuxl. 

The  author  has  the  power  of  slfUng  the  tares  from  the  wheat — a  matter  of 
the  greatest  importance  in  a  tcxt>book  Ibr  students." — BritiAh  Medical  Journal. 

"  Whatever  exalted  opinion  our  countrymen  may  hare  of  the  author's  talents 
of  observation  and  his  practical  good  sense,  his  text-book  wiU  not  disappoint 
•      them,  while  those  who  are  so  unfortunate  as  to  Imow  bins  oalj  bj  DSms^  baTS  in 
store  a  licb  treat."— i^nt  York  Mtdical  JUcvrd. 
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NEUMANN. 

Hand-Book  of  Skin  Diseases. 

By  Dr.  ISIDOR  NEUMAXX, 
Lectarcr  on  Skta  UiseAaea  in  tlio  Royal  Uuiverfity  of  Vienna. 

Translated  from  advanced  sheets  of  the  second  edition,  furnished  by  the 

Author;  with  Notes, 

By  LUCIUS  D.  BULKLET,  A.  M.,  M.  D.. 

Surgfton  to  the  Xow  York  Di<»pen*(irT.  Department  of  Venereal  and  Skin  Dl»ea«e^ ;  A*«l«t- 
snt  to  thf  Skin  Clinic  of  the  CoIleL'e  of  Pliyaician«  and  Surgcoue,  New  York;  Mem- 
ber of  the  New  York  Demutoloi,'ICttl  Society,  etc.,  etc 

1  YoL,  8vo.  Ahjni  453  pages  and  66  Woodouta.   Cloth,  $1.00. 

BFECIXEN  or  IlXUSTRATtONS. 


Section  of  skin  from  a  balJ  liead. 


Prof.  Neamann  ranks  aecond  only  to  Ilehra,  wh^fc  assistant  he  wad  for  many  yrart. 

and  his  work  may  bo  con»ldore<l  a*  a  fair  exponent  of  the  German  practice  of  Deraiatolo- 
py.  The  Ixxik  is  abundantly  illustrated  with  pUtes  of  the  hl!>tolo^y  and  patbolo<ry  of  the 
•kin.  The  translator  has  endeavored,  by  menna  of  notea  fi-om  French.  En<;li(iti.  and  Ameri- 
can  BonrccB,  to  make  the  work  valuable  to  the  atudcut  aa  well  aa  to  the  practitioner. 


"  It  ia  a  work  which  I  ahnll  heartily  recommend  to  my  rlnna  of  atndent*  at  the  UniveTw 
tity  of  Pcnn»»lv.nila.  and  one  which  1  f«-fl  pure  wUI  do  much  towaitl  cnlighteniug  the  pro- 
feat«ion  on  Ihi*  Bnbject." — lx»tU  A.  I>nhring. 

*'  I  know  it  tube  a  coo<i  book,  and  I  am  «nr«  that  it  ia  well  tranpiated:  and  it  \*  lnt*>r- 
C"tini:  to  tind  it  illustrated  by  rcfcrcncca  to  tiic  viowa  of  co-laljurers  in  the  eamc  flcld."— 

"  So  romplcto  as  to  render  it  a  mo«t  n»efnl  book  of  reference."—?'.  MeCaU  AruUrwm. 

"There  certainly  is  no  work  extant  which  denN  so  thorou^hlv  with  the  PatholO|pcal 
Anatomy  of  the  Skin  a-t  doo*  this  haiid-h<K>k."— .V.  Y.  Afrdicai  Hedtrd. 

"The  original  note?*  by  Dr.  Btilklcy  are  very  nmctical.  and  are  nn  important  adjunct  to 
the  text    .   .    .   1  anticipate  for  it  a  wide  clrcaiation."—Si/a/ /-t/r^-/'.  y<o«fon. 

*'  I  liavo  already  twice  oxuro!>»ed  my  favorable  opinion  of  the  book  in  print,  and  am 
glad  thnt  It  la  ijiven  to  the  public  at  last."— .Ai/nv*  C.  iVftif^,  Boxlon. 

"  More  than  two  vcars  apo  we  noticed  Dr.  Nenmnnn'e  adn>lra)»le  work  In  Its  original 
•h.ipe;  and  we  arc  therefore  aijBolvd  from  the  neossltr  of  saving  more  than  to  repcst 
our  atxoDK  recomuiendailoD  of  it  to  EogUsh  nAdtn.^—ProetUkmer, 
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NEFTEL. 

Galvano  -Therapeutics.  The  Physiological  and 
Therapeutical  Action  of  the  Galvanic  Current  upon 
the  Acouitic^  OpUo^  j^m^Mihetio,  and  Pneumogastrio 

Bj  WILLIAM  B.  K£FT£U 
1  ToL,  IStmo.  161  SP-  $1.60. 

Thia  book  bos  been  published  at  the  reqriest  of  several  aural  surgeons 
and  other  profes^^ional  gentlemen,  and  is  a  valuable  treatise  on  the  sub- 
jects of  whirli  it  treats.  Its  author,  formerly  vi?itinpr  physician  to  tlio 
largest  hospital  of  St.  Poteraburg,  bus  bad  tbe  very  beat  I'acililies  fur  in- 
vestigation. 

**Tbiai  little  wurk  shows,  as  far  as  it  goes,  full  knowledge  of  uhat  has  hvvo 
done  on  the  •otgeete  traatod  of,  and  the  eutlior*s  praetical  acqiiaiataiioe  with 
them.**— JVhv  Yurk  JUHealJeiumat, 

**  Those  who  use  dectricitj  should  get  this  work,  and  those  who  do  not 
ilieald  pemie  it  to  leant  that  then  is  one  more  therapeuticel  agent  that  tbej 
eonU  end  ihoold  po8ieie.**~2?U  MtMod  bund^ior. 

NIG-HTING-ALK 
Notes  on  Nursing :  what  U  Uyandwhai  Hitnot 

Bj  FLORENCE  KIQHTINOALE. 

1  ToL,  12mo,  liO  sp.  Cloth,  7i  eenta. 

£▼017  wmtaxj  knowledge,  or  the  knowledge  of  nnniDg,  or,  in 
other  words,  of  how  to  pat  the  eonstitation  In  each  a  state  as  that  it  wiU 
have  no  dieeaee  or  that  U  can  reoorer  from  dieeaae^  takes  a  higher  plaoe^ 
It  is  reoognixed  as  the  knowledge  which  ever  j  one  oaght  to  have— fis- 
tinet  from  medical  knowledge,  which  onlj  a  professloii  can  bare. 
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PEASLEE. 

A  Treatise  on  Ovarian  Tumors,  r/teir 

Pathology,  Diagnosis,  and  Treatment,  tcith  reference 
espiciaWj  to  Ovariotomy. 

By  EDMCXD  R.  PEASLEE,  M.  D.,  LL.  D., 

Ptof»?«#or  of  DUeasM  of  Women,  In  Dartmonfh  CoUeffc  ;  one  of  the  Consnlting  Snr,r»HTn« 
to  th#  N.  Y.  State  Woman's  Iln^'pitAl;  formerly  Professor  of  Obstetricis  Bud  Dift  ast-s 
of  Wonra,  in  th«  N.  Y.  Medical  College;  Correepondiug  Member  of  the  Obstetrical 
Societjr  of  Be riio,  etc 

In  one  largre  vol.,  8vo.,  with  Illxiatrations. 

BPECIXEX  or  nXCBTRATIOSI. 


BTKHVOe  FOB  EXPLOKATIOV  OF  OtaKIAS  CtSTS. 


ik,  kuitrntwBt  ^\  InchM  lonjr;  B,  plWcd  tub<\  8  lnch<«  lonp.  and  A  to  ^  Inch  In  dlamrter, 
*ith  b^vflii'd  iH>lnt;  JJ".  similar  tube.  4?»  inches  long;  C,  rubber  tube,  to  be  attacbetl  to  ann 
u,  by  whU-h  tbi*  HukU  drawn  fn)m  tbo  cyst  through  u\  ia  forced  out  The  btop-oocka  at  a 
aad'a*  aw  boUi  ahown  aa  cloaod. 

This  rahiable  work,  cmbracmg  the  results  of  many  years  of  successful  ex- 
p«rietuv,  in  the  department  of  which  it  treats,  will  prove  most  acceptable  to  the 
t^nXxTx"  pn^fo^ion ;  while  the  high  standing  of  the  author  and  his  knowledge  of 
ilto  Aubjoi't  combine  to  make  the  book  the  best  in  the  language.  It  is  divided 
into  two  i>arta :  the  firitt,  treating  of  Ovarian  Tumors,  their  anutoror,  itathologj, 
diagnosis,  and  tivatmcnt,  except  by  extirpation ;  the  second,  of  Ovariotomy,  its 
history  and  statistics,  and  of  the  operation.  Fully  illustrated,  and  abounding  with 
information  the  result  of  a  prolonged  study  of  the  subject,  the  work  should  b« 
in  the  hands  of  every  physician  in  the  country. 
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STROUD. 

The  Physical  Cause  of  the  Death  of 

CArM,  and  ita  Xdatiom  to  the  Brindplea  and  iVoo- 
Hee  0/  ChritUawUy, 

By  WILLIAM  STROUD,  M.  D., 

WitiL  ft  L«ltar  on  tk*  But^Mt* 

Bj  Stft  JAMBS  T.  SmrSOK,  Babv.,  M.  B. 

t  ToL*  Uao.       pp.  Olotli.  $8.€0^ 

TbiM  important  and  remarkable  book  is,  in  its  oirn  place,  a  maaterplece,  and 
win  be  eoBflldered  u  %  standard  work  fbr  many  jetrs  to  oomeL 

The  principal  point  insijitrd  npon  lf«.  llmt  the  dt-atli  of  fltrlot  W9?  rau^of!  Ny  niptare 
or  l.icerntlon  of  ttJL-  brart.  Sir  James  Y.  Sinip-^on.  who  rrad  l!n'  autlinr  ?*  lr«.-.tUse 
and  rariou  commenU  on  It,  expreaeed  blmeeir  verj  po«ltiveIj  Id  liiiTor  of  Uie  views 
maiautniMl  by  IMr.  Stieod.* WtfHtaiQpiMl  Jbwl. 

SWETT. 

A  Treatise  on  the  Diseases  of  the  Chest. 

Being  a  Courte  Iseciurea  delivered  at  the  New 
York  Mo^^Uai^ 

By  JOHN  A.  SWETT,  H. 

PvofeMor  of  the  Imtltatea  and  Prtctlc«>  of  VedMiie  In  fbe  New  Tofk  ThihanItT :  Phyal* 
elaa  to  the  New  Toik  Hwpltal ;  Homber  of  the  New  Toik  PathdoKkat  Boclety. 

1  TOL,  Sto.   687  pp.  f3.60. 

Embodied  io  this  voinme  of  lectures  i«  the  experieQce  of  ten  jeers  in  hospital 
and  private  practice. 

SA.YBE. 

A  Practical  Manual  on  the  Treatment 

of  Club-FooL 

By  LEWIS  A.  PAYBE,  M.  T>., 

Profeuor  of  Orthopedic  Soiyery  io  BellevQo  Hospital  Medical  Coii«ea;  Suseoo  to  BeO*> 

vne  SBdCharltj  Hoepllalf,  eie. 

1  -vol..  ISmo.  91  pp.  OMit  tl^Xki 

**The  oljeet  of  this  work  Is  to  ooavey.  In  as  eondss  a  oasmier  as  posrfbK  all 

the  practical  information  and  inatructlon  necessary  to  enable  the  general  prao* 
thiAH' r  to  spplj  tliat  plan  of  tmtmeot  which  hss  been  so  suoosasftil  lii  mj  own 

"  Tbe  iMtok  wm  veiy  well  eatlefV  the  wants  of  the  najoritr  of  eenerSl  pmctlHl— > 
Ibr  whose  we,  ss  smted;  It  Is  int«ided.*'^ew  IMt  jr«fiMl  Jmmat. 
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SIMPSON. 

The  Posthumous  Works  of  Sir  James 

Young  Simpson^  Bart.^  Jf.  D.    In  Three  Volumes, 

Volume  I. — Selected  Obstetrical  and  Gynaecological  ItVorks  of 
Sir  James  Y.  Simpson,  Bart,,  M.  D.,  D.  C.  L.,  late  Professor  of  Midwifery  in 
the  University  of  EJinbugh.  Containing  the  substance  of  his  Lecturvs  on 
Midwifery.  Edited  by  J.  Watt  Black,  A.  M.,  M.  D.,  Member  of  the  Roval 
College  of  Physicians,  London;  Physician-Accoucheur  to  Charing  Cross 
Ho.«pital,  London;  and  Lecturer  on  Midwifery  and  Diseases  of  Women  and 
Children  in  the  Hospital  School  of  Medicine. 

1  voL,  8vo.  852  pp.  Olothi  $3.00. 

This  Tolamo  contains  all  the  more  important  of  tho  contributions  of 
Sir  James  Y.  Simpson  to  the  study  of  obstetrics  and  diseases  of  women, 
with  the  exception  of  his  clinical  lectures  on  the  latter  subject,  which 
will  shortly  appear  in  a  separate  volume.  This  first  volume  contains 
many  of  the  papers  reprinted  from  his  Obstetric  Memoirs  and  Contri- 
butions, and  also  bis  Lecture  Notes,  now  published  for  the  first  time, 
containing  the  substance  of  the  practical  part  of  his  course  of  midwifery. 
It  is  a  volume  of  great  interest  to  the  profession,  and  a  fitting  memorial 
of  its  renowned  and  talented  author. 

"  To  many  of  our  readers,  doubtless,  the  chief  of  the  papers  it  contains  are 
familiar.  To  others,  although  probably  they  may  be  aware  that  Sir  James  Simp- 
son has  written  on  the  subjects,  the  papers  themselves  will  be  new  and  fresh. 
To  the  fir:*t  class,  we  wouM  recommend  this  edition  of  Sir  James  Simpson's  works, 
as  a  valuable  volume  of  reference ;  to  the  latter,  as  a  collection  of  the  works  of  a 
gn'al  master  and  improver  of  his  art,  tho  study  of  which  c;iimot  fail  to  make  them 
better  prepared  to  meet  and  overcome  its  difficulties." — Mt-Jical  Times  and  Oazttte. 

Volume  II. — Anmthesia^  HospitalUm,   etc.     Edited  by  Sir 
Walter  Simpsom,  Bart. 

1  vol.,  8vo.  660  pp.  Cloth,  $3.00. 

*•  We  say  of  this,  as  of  the  first  volume,  that  it  should  find  a  place  on  the  table 
of  every  practitioner;  for,  though  it  is  patchwork,  each  piece  may  be  picked  out 
liud  •ludicd  with  pleasure  and  profit." — The  Lancet  (London). 

Voluino  III. —  T7ie  Diseases  of  Women,   Edited  by  Alex.  Simp- 
son, M.  D.,  Professor  of  Midwifery  in  the  University  of  Kdinburgh. 

1  vol.,  8vo.,  Cloth,  $3.00. 

One  of  the  best  works  on  the  subject  extant    Of  inestimable  value  to  every 
physician. 
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TILT. 

A  Hand-Book  of  Uterine  Therapeu- 

tic8  and  of  Dueat^  qf  Womm* 

By  EDWARD  JOHN  TILT,  M.  D., 

UlBtber  of  the  Koyal  ColWe  of  PhvKli'iarm;  Con^inltlrnr  Phy^lrUn  to  ihc  Farrfa^ilon  ncat  rai 
Di^«mawg^JFeUow  of  tCe  I'.oyaJ  'M<v1i<'%i  and  L  hlrurt,^aij  :>»«i0ty,  and  of  Mvenl  British  Utd 

I  Tol.,  8to.    345  pp.  Cloth,  $3.50. 
Second  American  editioo,  thoroiighlj  revised  and  amended. 
Th«  main  points  derdoped  in  tbis  work  tra : 

1.  The  panuDonnt  Importance  et  h  jgieae  for  the  relief  and  onre  of 

diieasos  of  wonu  n. 

2.  The  constitutional  nature  of  man/  diseases  of  women,  and  the 
impoerihllitj  of  cnriDg  them  without  oonstttiittoiial  remedies. 

".  The  mnnifest  roaction  of  titiTine  (liso;i.ses  on  tlio  fi-rnale  system, 
and  the  impossibility  of  curing  many  uterine  complaints,  without  sargi> 
cal  measures. 

4.  The  groat  value  of  therapeutics  to  Moage  and  oare  dlaetMa  of 

women,  and  the  belief  in  tlio  value  of  those  remedial  measures  that  U9 

as  old     medicine  it.->i  lf,  suoli     venesection,  emetics,  anil  caustics. 

"In  giTing  the  result  of  bis  labora  to  the  profcasion  the  author  has  done  a 
great  work.  Our  readers  will  6nd  its  pages  very  intercDting,  and,  at  the  end  of 
their  task,  will  feel  grateful  to  the  author  for  many  rerj  Taluable  anggestioQS  aa 
to  the  treatment  of  uterine  diseases." — The  Laneet 

"Dr.  Tilt  s  *Haild*bOOk  of  Uterine  Therapeutics'  supplies  a  want  which  has 
oflen  been  felt.  ...  It  may,  therefore,  be  read  not  only  with  pleasure  and 
hntraction,  but  will  also  be  fbwid  rery  oseAd  as  a  book  of  referenoe.** — 7%« 

Mtdical  Afirror. 

Second  to  none  on  the  therapeutics  of  uterine  dueasc'*--VbHnia/  o/  Ob- 

VAN  BXmSN. 

Lectures  upon  Diseases  of  the  Rectum. 

Delivered  at  the  Bellemi4  Ho^^Ual  Medical  CoUege, 
Session  of  1869-'70. 

By  W.  H.  VAN  BUREN,  M.  D., 

ProfMUwr  of  the  Principle*  of  Sunrery  with  EMseasps  of  the  Oenlto-lTrinur  Ornna,  Me^  in  th« 
B«lleTU*i  Hospital  Mmllcal  Collrg«;  ooa  of  the  i Otifultiiu;  SurKvons  oi  the  New  York  Hos- 
^Ul,  Of  th0  li«llem«  Uo6piui;  Metobor  of  Um  ^ew  Yoffc  Juonimf  of  MwUdno,  of  Um 
KMbclngied  eock^  «r  Vsw  Toii,  eta,  «le. 

lTaL,UmA.  164  pp.  OloChtlJO. 

Lecture  I. — Pruritus  Ani,  Ilfemorrhoids,  etc.  11, — Internal  ILeinor- 
rhntd?.  III. — Polypus.  IV. — Fistula  in  \no.  V. — Fissure,  or  Irritable 
llcer.  VI. — Stricture  of  the  Rectum.  VII, — Cancer.  VIII. — Diagno- 
ria,  etc. 

"  It  seemn  hardly  occcssarj  to  more  than  mention  the  name  of  the  author  of 
this  admirahle  little  volume  in  order  to  inmro  the  character  of  hid  book.  No 
one  in  this  country  has  enjoyed  greater  adTantages,  and  had  a  more  extenaive 
field  of  observation  in  th.h  speei:ilty,  tlirin  Dr.  Yan Buren,  ami  no  one  ha:»  paid 
the  same  amount  of  attention  to  the  subject.  ...  Here  is  the  experience 
of  years  suoiiied  up  and  given  to  the  profesalonal  woiM  In  a  plain  and  ptaetieal 
Bunaer.'*-»AyfiAo2eyM«rf  JoumaL 
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voaEL. 

A  Practical  Treatise  on  the  Diseases 

of  Children,  Second  American  from  the  Fourth 
German  JSdition,  lUugtrated  by  Six  Idthoffrapkie 

Bj  ALFBED  YOGEL^  Jtf.D^ 
l^tMorflfCliilatfltoaiala»toltoTOfiawWytf  Pwpii^BB^ 

TBANBLATXD  AKD  EDITED  BT 

H.  BAPHAEL,  U.  D., 

lito  Boom  9mgm  lo  BflQufo*  Bocpltal ;  Phy5i<  bn  to  the  TTMtwii  DkiNUNij  iir  Ihi  H/ltmm 

of  ChikLren,  etc,  etCi 

* 

1  TOli  tf*.  911  pp.  Cloth,  $4.80. 

The  work  is  well  up  to  the  present  state  of  pathological  knowledge; 

completo  witliout  nnnecesaarj  prolixitr;  its  symptomatolo^r  accnrate, 
evidently  tho  result  ot'  mreful  observation  of  a  competent  and  experi- 
enced clinical  practitioner.  The  diagnosis  and  dilTcrential  relntions  of 
diseasee  to  eedi  otber  ere  aeenriteij  deeoribed,  aod  the  tberapeutioe 
Jndioioiis  and  dieeriminatiDg.  AH  polypliarniacy  ia  dieearded,  and  onlj 
the  remedies  which  appeared  nse(\il  to  the  author  commended. 

This  work  of  Vogel's  contains  mnch  that  must  gain  for  it  the  merited 
prnise  of  all  impartial  .in<1irc?i,  ami  prove  it  to  he  nn  invaluable  to.tt-book 
for  the  student  and  j>ractition*  r.  and  n  safe  and  useful  guide  in  the  diffi- 
cult but  all- important  dcpurtmcnt  of  Faidiatrica. 

^  Rapidly  passing  to  a  fourth  editioD  In  Qemanj,  and  translated  bio  time 

other  laTitniages,  America  now  has  the  credit  of  presenting  the  first  ver- 
eioQ  of  a  book  vhich  must  take  a  proniiuent,  if  not  the  leading,  position  among 
works  devoted  to  this  due  of  diMMe.'*— T.  JMMJowtuL 

"Tbe  profeeiiOD  of  this  country  are  under  many  obltetloBS  to  Dr.  Raphael 
ibr  brining,  ae  he  hai  done,  tbie  truly  raliuble  woik  to  thdr  aottee.""-Jftidiflrf 

"The  translator  has  been  more  than  ordinarily  successful^  and  his  labon 
hare  roeolted  In  what,  in  erery  aeni^  Is  a  TalasUe  cantilbntioa  to  nwdicat 
aeiettee.'*--AytAoJb|9MW  JSwmcrf. 

*' We  do  not  know  of  a  compact  text-book  on  the  diseases  of  children  more 
complete,  more  comprehensive,  more  replete  with  practical  remarks  and  scientifio 
facU,  more  in  keeping  with  the  development  m  modem  medicine,  and  more 
worthy  of  the  nttcntinn  of  the  profe^Fion,  than  dialwhidi  has  bess the ittiyeet 
of  our  remarks.**— Journal  of  Obttdrif. 
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NEW  MEDICAL  WORKS  m  PRESS. 
On  Puerperal  Diseases,  cunicai  zeaurei 

Iwend  at  JSellemie  SinpiUA, 

By  FORDYCE  BARKER.  M.D., 

Cticicai  VmttwoT  ot  Mitiwifery  aioU  Dt»<.>a»««  of  Wum«o  in  the  Bellemf  Hofipital  Medical 
Collep* ;  Obstetric  FhyslcUn  to  Belleme  Hoepltal ;  ConBoltiiif;  Pbji Iclan  to  the  X,  T. 
Sute  Woman's  n'>«iii!:il,  ami  ro  the  N.  T.  !*t-it.'  !Ifiri.lr;il  for  T)!M'a?-"f>  of  the  NcxVOU 
System;  Uononry  Mctnl><;r  I'f  llw  Edinburgh  ObaitlriciJ  i;otii:t>,  «;tc.,  etc. 

A  coarse  of  leotoros  valoAblo  alike  to  the  studeut  and  the  practitioner. 

Hand- Book  of  the  Histology  and  His- 

to-ChemUirjf  of  Man, 

By  J)r.  HEIN'RICU  FK£Y, 

of  Zarictt. 
lUuMfesd  wtUi  000  Weodeatiu 

A  Treatise  on  Obstetrics,  i»Uh  an  Introduction 

on  the  Paihology  of  Rregnancy  and  ChOdhirth, 

B/  Dr.  KARL  SOUROEDER, 
of  th*  TTnl««nltr  of  Briaaffaa,  Bavaria. 

On  Surgical  Diseases  of  the  Male  Gen- 

ito-Crtnaty  Organs^  indadlng  !<t/j)hiii$. 

By  W.  H.  VAN  BUREN,  luiU  EDW.  I.  KEYES,  M.U 

A  New  Work  on  the  Anatomy,  Pathol- 

Offjf,  and  Dreatment  ofDUeaiu  of  the  Ovariet. 

ByT.  SPENCEi;  WELLS,  M.  D., 

ta|eo»4h4Mlnai7tQ  Hit  )Ui<^»ty  «  BoomIkM  ;  SorcMo  to  Um  SwBarif  IIofpiM  Jbr 
Woman ;  MaalMr  of  Ibo  Rofoi  lottimtkmt,  etc,  «u. 

Chemical  Technology. 

By  BUDOLF  WAGKBB. 

TranslatcU  bjr         CROOKES,  F.U.a 
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TM  NEW  YOM  MEDICAL  JODRNAL 

M-Jf.  T.  LTMK,  M.  D.,  » 

J  AS.  U.  JiVSTKIt,  M.D.,  ]  ^*'"o^'' 

Pablished  Monthly.     Volumes  begin  in  January  and  July. 

"  Amooz  the  namemoR  record*  of  Medicine  and  the  collateral  scIi-nceB  pnhllshrd  iu 
America,  Ibc  above  Journal  occnpiee  a  bi«h  pOHition,  and  deservedly  w.^—TAe  L<trur( 
{London). 


Terms,  $1.00  per  Annum.    Specimen  Copies,  25  Cents. 


A  QUARTERLY  REVIEW  OF 

DISEASES  OF  THE  NERVOUS  SYSTEM,  MEDICAL  JURIS- 
PRUDENCE, AND  ANTHROPOLOGY. 

SSITZD  BT 

WILLIAM  A.  HAMMOND,  M.D. 

"  A  Qnarterlv  that  does  honor  to  the  profeeelona  to  wbtch  It  la  chiefly  addref(»od."— 
New  York  Wvr.tJ. 

Terms,  $5.00  per  Annum.    Specimen  Copies,  $1.00. 

THE  POPULAR  SCIENCE  MONTHLY. 

Conducted  by  Prof.  E.  L.  Toumans. 

Published  Monthly.   Each  Number  contains  128  pages. 

OPINIONS  OF  THE  PRESS. 

"Just  the  pnbllcaiion  needed  at  the  present  dny. "'—.Vonfrfol  GaxetU. 
"It  Is,  bevunri  comi)ari<«oii,  the  be»t  attempt  ai  Journalism  of  the  kind  ever  made  in 
this  conntry.*'— //ofn^  Journal. 

"The  initial  number  i;*  adniirnbljr  con*titnted."— ^Wwln^  Mail. 

"  In  otir  opinion,  the  riglit  idea  lias  been  happily  hit  iu  the  plan  of  this  new  monthly." 
—BuJTaio  Courier. 

"A  Journal  which  prnmires  to  be  of  eminent  valae  to  the  canac  of  popular  edacatlon  in 
thl«  country.'*— A.  Y.  Tribune. 

THE  POPULAR  SCIENCE  MONTHLY  is  published  in  a  large 
ociavOy  handsomely  printed  on  clear  tyPe,  Terms^  Five  dollars  per  an- 
num, or  Fifty  Cents  per  copy. 

New  York  Medical  .Tnnnial  and  PpTcholopical  Jonmal  $8  00 

New  York  Medical  Journal  and  Ap'plctona'  Weekly  Journal  of  Literature.  Science. 

and  Art   7  00 

P»ycholf»i:iral  Jonnml  and  Annletone'  Weekly  Journal   8  00 

PevcholDtrlcal.  Medical,  and  Weekly  Jonni.nl    10  00 

Psycholo;;ical,  Medical,  Popular  Science  Monthly,  and  Weekly  Jonmal   14  AO 

Payment,  in  all  enaea,  mu»t  br  in  mtlrmmer. 

Remittances  should  he  inatlo  by  postal  money -order  «r  check  to  the  Pubhshors, 

D,  APPLETCN  &  CO.,  649  and  551  Brwidvay,  N.  T. 
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